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250, 000) QUADRANGLE AT A LATI TUDE OF 44 DEGREES - 45 DEGREES NORTH AND LONG TUDE 102 DEGREES -
104 DEGREES WEST.

THE WHETTED CREEK SITE, A M NE TAI LI NGS CONTAM NATED SI TE, ENCOVPASSES APPROXI MATELY 2, 018 ACRES
ALONG 18 M LES OF WHETTED CREEK FLOCDPLAI N FROM THE CROCK CI TY BRI DGE TO THE CONFLUENCE W TH THE
BELLE FOURCHE R VER FROM THE 1870S TO 1977, TAI LI NGS WERE DI SCHARGED | NTO WHETTED CREEK FROM
UPSTREAM GOLD M NI NG AND M LLI NG CPERATI ONS.  THESE TAI LI NGS WERE DEPCSI TED ALONG THE

FLOODPLAI NS OF WHETTED CREEK AND THE BELLE FOURCHE AND CHEYENNE RI VERS.

THE PRI MARY CONCERNS FOR POTENTI AL HARM TO HUVAN HEALTH AND THE ENVI RONVENT PRESENTED BY THE
SI TE ARE EXPOSURE TO ARSEN C- RI CH TAI LI NGS DEPCSI TS, AND ALLUVIAL SO L, RESIDENTIAL SO L, AND
ALLUVI AL GROUNDWATER CONTAM NATED W TH ARSEN C.

THE DOM NANT LAND USE WTHI N THE SI TE | S WOODLANDS.  THE REMAI NING LAND WTHI N THE SITE | S USED
FOR AGRI CULTURE AND RESI DENCES. THE AGRI CULTURAL LANDS ARE LOCATED I N SOVEWHAT DI SCONTI NUQUS
SECTI ONS ALONG THE EDGE OF THE FLOODPLAI N I N AREAS ADJO NI NG AND OCCASI ONALLY OVERLAPPI NG THE
TAI LI NGS DEPCSI T AREAS.

THE RESI DENCES ARE SCATTERED ALONG BOTH SI DES OF WHETTED CREEK. BASED ON 1988 DATA, 22
HOUSEHOLDS AND FI VE VACANT RESI DENTI AL PRCPERTI ES ARE SI TUATED WTHIN CR I N CLOSE PROXIM TY TO
THE SITE WTH A POPULATI ON TOTALI NG 85 (63 ADULTS AND 22 CHILDREN). EI GHTY HOUSEHOLDS, W TH A
POPULATI ON CF 283, ARE WTHIN A MLE OF THE SI TE ON EI THER SIDE OF THE CREEK AND 168 HOUSEHOLDS,
WTH A PCPULATI ON OF 647, EXIST WTH N THREE M LES OF THE SITE. THE TOM OF WHETTED, LOCATED
ABQUT ONE M LE VST OF THE SITE, HAS A POPULATI ON OF 821. FIGURE A-1

#SHEA
Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

H STORY OF COPERATI ONS

1877 TO 1977. THE HOVESTAKE M NI NG COMPANY, LOCATED I N LEAD, SQUTH DAKCTA, BEGAN GOLD M NI NG
OPERATI ONS I N THE WHETTED CREEK WATERSHED I N THE LATE 1870S, FOLLOW NG DEVELCPMENT OF GOLD
DEPCSI TS DI SCOVERED PRI OR TO 1850. M NI NG OPERATI ONS OVER THE LAST CENTURY HAVE PRODUCED ABQUT
ONE BI LLION TONS OF ORE FROM BOTH OPEN PI T AND SUBSURFACE SHAFTS WHI CH CURRENTLY EXTEND TO A
DEPTH EXCEEDI NG 8, 000 FEET BELOW THE SURFACE. THE PROCESSI NG OF THE ORES HAS CHANGED OVER THE
YEARS, RESULTI NG I N CHANGES I N THE CHARACTERI STI CS OF THE WASTE STREAM  METHODS HAVE BECOVE
PROGRESSI VELY MORE EFFI Cl ENT, SO THAT EARLI ER TAI LI NGS VWERE COARSER AND CONTAI NED MORE METAL
THAN THOSE RESULTI NG FROM PRESENT OPERATI ONS.

THE FI RST M LLI NG METHCDS VWERE PRI M Tl VE AND NON- MECHANI ZED.  GOLD WAS RECOVERED BY GRAVI TY OR
BY AVALGAVATI ON W TH MERCURY. BY 1880, THE EARLY CRUDE METHODS OF M LLI NG WERE REPLACED W TH
MORE THAN 1, 000 STAMP M LLS WH CH CRUSHED THE ORE TO A COARSE SAND SIZE. THE TAI LI NGS WERE THEN
DI SCHARGED TO WHETTED CREEK OR I TS TRIBUTARIES. PRIOR TO THE TURN OF THE CENTURY, MJCH OF THE
ORE CONSI STED OF RED- COLORED M NERALS VWH CH WERE THE NEAR SURFACE RESI DUAL OXI DATI ON PRODUCTS OF
THE ORI G NAL UNOXI DI ZED CRE BCDI ES.

AFTER THE TURN OF THE CENTURY, THE BLACK AND GREEN- COLORED REDUCED ORES FROM DEEPER IN THE M NE,
BELOW THE ZONE OF OXI DATI ON, WERE THE FOCUS OF M NING ACTIVITY. THE USE OF BALL AND ROD M LLS,
BROUGHT | NTO SERVI CE | N THE 1920S, CREATED FI NER- GRAI NED TAI LI NGS REFERRED TO AS "SLI MES. " AFTER
1935, MJUCH OF THE SAND- S| ZED PORTI ON OF THE TAI LI NGS WAS RETURNED TO THE M NE TO BACKFI LL M NED
AREAS. THE "SLI MES" AS WELL AS SOVE COARSE- GRAI NED SANDS CONTI NUED TO BE DI SCHARGED DI RECTLY

I NTO WHETTED CREEK UNTI L 1977, WTH THE EXCEPTI ON OF FI VE YEARS DURI NG WORLD WAR |1 WHEN THE

M NE WAS CLCSED. MERCURY AVALGANVATI ON WAS DI SCONTI NUED | N 1970.

TAI LI NGS, CONSI STI NG OF FI NELY GROUND ROCK, RESI DUAL METALLI C AND NONMETALLI C COVPOUNDS NOT
EXTRACTED FROM THE ORE, AND TRACE COVMPQUNDS USED | N THE EXTRACTI VE PROCESSES, WERE TRANSPORTED
AWAY FROM THE M NE BY THE WATER OF WHETTED CREEK. THESE TAI LI NGS WERE DEPCS|I TED DOANSTREAM FROM
THE M NE WTH THE LARGEST DEPCSI TS ALONG THE BANKS OF WHETTED CREEK BETWEEN THE CROCK CI TY

BRI DGE AND THE CONFLUENCE W TH THE BELLE FOURCHE R VER  THE TAI LI NGS REMAI N ALONG MJCH OF TH S
REACH OF WHETTED CREEK AND CONTI NUE TO LEACH METALS TO SURFACE AND SUBSURFACE WATERS.

1977 TO PRESENT. PRESENTLY ORE IS M LLED I N CRUSHERS AND RCD AND BALL M LLS. THE NMATERI AL FROM
THE M LLI NG PROCESS | S SEPARATED | NTO TWD SI ZE FRACTI ONS, SAND AND SLI MES. THESE FRACTI ONS ARE




TREATED SEPARATELY BY CYANI DE LEACH AND CARBON FI LTER METHCDS. RESI DUAL SAND MATERI AL | S USED
TO BACKFI LL WTHIN THE M NE. RESI DUAL SLI MES AND PROCESS WATERS ARE Pl PED TO THE CGRI ZZLY GULCH
TAI LI NGS | MPOUNDMENT | N THE UPPER REACHES OF THE WHETTED CREEK WATERSHED.

A WASTEWATER TREATMENT PLANT NOW TREATS WATER FROM THE TAI LI NGS | MPOUNDVENT AND THE MNE. THI' S
PLANT UTI LI ZES ROTATI NG Bl OLOG CAL CONTACTCORS TO REMOVE CYAN DE AND AMMONI A; | RON PRECI PI TATI ON
AND SCRPTI ON TO REMOVE METALS; AND SAND FI LTRATI ON TO REMOVE SUSPENDED SCLI DS.  SCLI DS ARE
RETURNED TO THE TAI LI NGS POND. WATER ENTERS GOLD RUN CREEK VWH CH DI SCHARGES | NTO WHETTED CREEK
BETWEEN THE TOMS OF LEAD AND DEADWOCD. THI'S DI SCHARGE |'S MONI TORED TO MEET REQUI REMENTS COF THE
CLEAN WATER ACT.

H STORY OF SITE | NVESTI GATI ONS

THE FI RST SYSTEMATI C STUDI ES OF THE WH TEWDOD CREEK AREA WERE UNDERTAKEN BY THE SCQUTH DAKOTA
DEPARTMENT OF HEALTH I N 1960. TH S WORK QUANTI FI ED THE SOLI DS AND CYANI DE LCADI NG TO WH TEWDCD
CREEK, RECOMMENDED FURTHER STUDY, AND REPORTED THAT A COVPREHENSI VE WATER PCLLUTI ON CONTROL
PROGRAM WAS NEEDED, | F ANY BENEFI G AL USE WAS TO BE MADE OF VH TEWDCD CREEK. A STUDY BY THE
SOUTH DAKOTA DEPARTMENT OF GAME, FI SH AND PARKS I'N 1965 DETERM NED THAT AQUATI C BOTTOM ORGANI SMVB
WERE NOT PRESENT | N WH TEWDOD CREEK DOMNSTREAM FROM THE WASTE DI SCHARGES. I N 1970-71, A SERIES
OF STUDI ES BY THE US ENVI RONVENTAL PROTECTI ON AGENCY (EPA) AND THE US FOOD AND DRUG

ADM NI STRATI ON ( FDA) WERE UNDERTAKEN TO DOCUMENT AND CHARACTERI ZE THE DI SCHARGE OF TAI LI NGS TO
VWH TEWOCD CREEK AND TO DETERM NE THE MAGNI TUDE AND EXTENT OF THE RESULTANT POLLUTI ON. THESE
STUDI ES, TOGETHER W TH ONE PREPARED BY THE UNI VERSI TY OF SOUTH DAKOTA, FOCUSED ON THE PGSSI BLE
SERI QUS ENVI RONMVENTAL HAZARD CREATED BY MERCURY CONTAM NATION. | N DECEMBER 1970, RESULTS OF
THESE STUDI ES LED TO THE DI SCONTI NUANCE OF MERCURY | N GOLD RECOVERY OPERATI ONS.

IN THE WNTER OF 1974-75, ABOUT 50 HOLSTEIN CATTLE THAT WERE PART COF A DAl RY COPERATI ON LOCATED
ADJACENT TO WH TEWDOD CREEK, DI ED OF UNKNOWN CAUSES. LATER, A STUDY BY THE SOUTH DAKOTA STATE
UNI VERSI TY DEPARTMENT OF VETERI NARY SCI ENCE CONCLUDED THAT THE CATTLE HAD DI ED OF ARSEN C

TOXI COSlI S DUE TO CONSUMPTI ON CF CORN SI LAGE THAT HAD BEEN CONTAM NATED BY THE ACCI DENTAL

I NCORPCRATI ON OF M NI NG WASTES W TH FCDDER DURI NG SI LO- FI LLI NG OPERATI ONS. A JO NT STUDY,
CONDUCTED BY THE SQUTH DAKOTA GEOLOG CAL SURVEY AND WATER RESOURCES DI VI SI ON BETWEEN MAY 1975
AND JULY 1978, | NVESTI GATED THE PRESENCE OF ARSENI C | N SURFACE AND GROUNDWATERS ALONG WH TEWOCD
CREEK AND THE BELLE FOURCHE R VER AND PCORTI ONS COF THE CHEYENNE RI VER  TH S STUDY, PUBLI SHED | N
1978, FOUND ARSENI C CONCENTRATI ONS RANG NG FROM 2.5 TO 1,530 UG L | N GROUNDWATER FROM AREAS W TH
LARCE TAI LI NGS DEPGCSI TS.

ONE COVMMON CONCLUSI ON OF ALL THESE POLLUTI ON | NVESTI GATI ONS WAS THAT WH TEWOCD CREEK WOULD

REVMAI N HI GHLY CONTAM NATED UNTI L THE DI SCHARGE OF TAI LI NGS WAS DI SCONTI NUED. TO COVPLY W TH NEW
ENVI RONVENTAL LAWS, | NCLUDI NG THE ORE M NI NG AND DRESSI NG EFFLUENT GUI DELI NES, HOVESTAKE M NI NG
COVPANY | MPLEMENTED THE GRI ZZLY GULCH TAI LI NGS DI SPOSAL PROJECT, AN | MPOQUNDVENT AREA FOR

TAI LI NGS STORAGE. THE TAI LI NGS DI SPCSAL SYSTEM BECAME CPERATI ONAL ON DECEMBER 1, 1977, AND NO

DI SCHARCGE CF TAI LI NGS TO WH TEWDOD CREEK HAS OCCURRED SI NCE THEN.

IN 1981, AT THE REQUEST OF THE GOVERNCR CF SQUTH DAKOTA, THE WH TEWODCD CREEK SI TE WAS PLACED ON
THE "1 NTERI M NATI ONAL PRI CRITIES LI ST." SUBSEQUENTLY, ON SEPTEMBER 8, 1983, THE SI TE WAS PLACED
ON THE NATI ONAL PRI ORI TI ES LI ST (NPL).

FOLLON NG THE | NI TI AL PLACEMENT OF THE SITE ON THE | NTERI M NATI ONAL PRI CRI TI ES LI ST, EPA, THE
SOUTH DAKOTA DEPARTMENT OF WATER AND NATURAL RESOURCES (DWAR), AND HOVESTAKE M NI NG COVPANY
(HOVESTAKE) ENTERED | NTO A THREE- PARTY STUDY AGREEMENT | N 1982 TO CONDUCT A COVPREHENSI VE STUDY
OF THE SITE. THE STUDY, FUNDED BY HOMESTAKE AND CONDUCTED BY FOX CONSULTANTS, |NC. OF DENVER,
COLORADO, WAS SUPERVI SED BY A PROQJIECT ADVI SCRY COMM TTEE COMPCSED OF REPRESENTATI VES OF EACH OF
THE THREE PARTIES. THE FOX STUDY | NVESTI GATED THE QUALI TY OF SURFACE WATERS, GROUNDWATERS,

SO LS, SEDI MENTS AQUATI C LI FE AND VEGETATI ON I N THE STUDY AREA, ON AN 18 M LE SEGVENT OF THE
FLOODPLAI N OF WH TEWOOD CREEK ABOVE | TS CONFLUENCE W TH THE BELLE FOURCHE R VER. THE STUDY USED
14 TARCGET SUBSTANCES AS | NDI CATORS OF POTENTI AL PUBLI C HEALTH AND ENVI RONVENTAL THREAT. THE
CONCLUSI ONS, PUBLI SHED | N A MULTI - VOLUME REPORT | N DECEMBER 1984, | NDI CATED THAT ARSENI C WAS THE
CONTAM NANT COF MOST SI GNI FI CANT ENVI RONMVENTAL CONCERN THROUGHOUT THE MEDI A UNDER EVALUATI ON.

THE REPORT ALSO | NDI CATED THAT, ALTHOUGH MERCURY AND CYANI DE HAD ORI G NALLY BEEN CONTAM NANTS OF
CONCERN I N TAI LI NGS DI SCHARGED FROM HOMESTAKE M NE, CONCENTRATI ONS OF THESE CONTAM NANTS AT THE
VWH TEWOCD CREEK SUPERFUND SI TE WERE NEAR BACKGROUND LEVELS AND THEREFORE NOT OF ENVI RONMVENTAL



CONCERN AT THI' S TI ME.

S| MULTANEQUSLY W TH THE FOX STUDY, TWD RELATED STUDI ES WERE CONDUCTED. HOMESTAKE ASSEMBLED A
GROUP OF CONSULTANTS LED BY J. A, CHERRY TO ASSI ST THE PRQJECT ADVI SORY COW TTEE. THESE
CONSULTANTS STUDI ED THE HYDROGEOCCHEM STRY OF THE SI TE AND PREPARED A REPORT COMPLETED | N 1985.
TH S REPCORT, TI TLED "HYDROGECCHEM STRY OF SULFI DE AND ARSENI C-RI CH TAI LI NGS AND ALLWVI UM ALONG
VWH TEWOCD CREEK, SOUTH DAKOTA' WAS PUBLI SHED I N 1986 | N M NERAL AND ENERGY RESOURCES. THE
SECOND STUDY, AN EXTENSI VE | NVESTI GATI ON OF THE SURFACE WATER I N WH TEWDCD CREEK, WAS | NI TI ATED
I'N 1982 BY HYDROLOG STS FROM THE US GEQLOG CAL SURVEY. THE US CGECOLOG CAL SURVEY PUBLI SHED A
DRAFT REPORT I N 1985. SUBSEQUENT PUBLI SHED REPORTS AND UNPUBLI SHED DATA ARE CURRENTLY AVAI LABLE
FROM THE US GECLOG CAL SURVEY.

HOMESTAKE AND THE STATE OF SOUTH DAKOTA SUBM TTED A REQUEST TO EPA IN 1983 TO | NI TI ATE

PROCEEDI NGS TO DELETE WH TEWDOD CREEK FROM THE NPL, AND RESUBM TTED THE REQUEST I N 1985. TH' S
REQUEST WAS SUPPORTED BY A HUVAN HEALTH EXPOSURE ASSESSMENT PERFORMED BY HOVESTAKE S CONTRACTOR,
ENVI RON CORPCRATI ON, WHI CH CONCLUDED THAT THE SI TE POSED NO RI SK TO HUVAN HEALTH.  EPA,

BELI EVI NG THAT | T WAS PREVATURE TO DI SCUSS DELETI ON UNTI L THE STUDI ES WERE COVPLETED, DI D NOT
PURSUE DELI STI NG FURTHER

HOVESTAKE ALSO FUNDED SEVERAL ADDI TI ONAL STUDI ES WHI CH | NCLUDED: 1) AN EVALUATI ON BY | NDUSTRI AL
WASTE MANAGEMENT | NC. OF THE WATER QUALI TY SAMPLI NG RESULTS COLLECTED BY THE US GEOLOG CAL
SURVEY | N WH TEWDCD CREEK BEFORE AND AFTER THE | NSTALLATI ON OF THE WASTEWATER TREATMENT SYSTEM
UPSTREAM FROM THE CERCLA SITE; 2) AN ANALYSIS OF THE ACE OF TREES GROW NG ON THE TAI LI NGS
DEPCSI TS ALONG WHI TEWOOD CREEK ( FOR THE PURPCSE OF DATI NG THESE DEPOSI TS) CONDUCTED BY POPE AND
TALBOT, LAND FORESTER, 3) AN ASSESSMENT OF THE SOURCES, OCCURRENCES AND MOBI LI TY OF SELENI UM I N
THE WH TEWOOD CREEK BASIN AND A RE- ANALYSI S OF THE SELEN UM CONCENTRATI ONS | N EXI STI NG WATER
SUPPLY VELLS ALONG WH TEWOOD CREEK, BOTH PERFCRVED BY GEOCHEM CAL ENG NEERI NG | NC.  ANOTHER
STUDY BY GEOCCHEM CAL ENG NEERI NG I NC. | N OCTCBER 1988, | NCORPORATED ADDI TI ONAL GROUNDWATER

QUALI TY DATA AND SO L CHARACTERI ZATI ON DATA. FOR TH' S STUDY, THE POPULATI ON RESI DI NG W TH N THE
SI TE WAS | NTERVI EWVED REGARDI NG THEI R HABI TS W TH RESPECT TO THE | NTAKE OF DRI NKI NG WATER AND
LOCALLY GROM FOOD CROPS. THE STUDY | NCLUDED TESTI NG OF WATER SUPPLY WELLS.

I N DECEMBER 1988, AN ADM NI STRATI VE ORDER ON CONSENT WAS S| GNED BY EPA AND THE HOVESTAKE M NI NG
CO TH S ORDER CONCLUDED THAT THE FOX STUDY CONSTI TUTED THE FUNCTI ONAL EQUI VALENT OF A REMEDI AL
I NVESTI GATI ON, AS PRESCRI BED BY THE NATI ONAL CONTI NGENCY PLAN. THE ORDER REQUI RED THAT
HOVESTAKE CONDUCT A FEASI BI LI TY STUDY (FS) | N ORDER TO | DENTI FY AND EVALUATE ALTERNATI VES FOR
THE APPROPRI ATE EXTENT OF REMEDI AL ACTI ON TO PREVENT CR M Tl GATE THE M GRATI ON, RELEASE OR
THREATENED RELEASE OF HAZARDQUS SUBSTANCES, PCLLUTANTS CR CONTAM NANTS FROM THE SI TE.

I'N 1989, AN FS WAS CONDUCTED BY | CF TECHNCLOGY | NC. ON BEHALF OF HOMESTAKE. SO L DATA COLLECTED
I'N MAY, JUNE AND JULY 1989 BY HOMESTAKE AND ANALYZED BY GEOCHEM CAL ENG NEERI NG | NC. WAS

| NCORPCRATED | NTO TH' S STUDY, ALONG WTH A REPORT PREPARED BY MORRI SON KNUDSEN ENG NEERS, ON THE
FEASI BI LI TY OF REMOVI NG TAI LI NGS.

REMEDI AL ACTI ON OBJECTI VES FOR THE FS WERE BASED ON EPA' S ENDANCERMENT ASSESSMENT.  EPA
CONTRACTED W TH BATTELLE PACI FI C NORTHWEST LABCRATCRY TO PERFORM AN ENDANCGERMENT ASSESSMENT.
THE FI RST DRAFT WAS RELEASED | N JANUARY 1988 AND COMMENTS WERE PROVI DED BY HOMESTAKE | N APRI L
1988. A SECOND DRAFT WAS RELEASED BY EPA I N MARCH 1989 AND COMMENTED ON BY HOVESTAKE | N JUNE
1989. IN JULY 1989, EPA, WTH THE ASSI STANCE OF JACOBS ENG NEERI NG RELEASED A FI NAL
ENDANGERVENT ASSESSMENT FOR THE SI TE.

THE CONCLUSI ONS OF THE RI/FS AND THE EA WERE THAT 1) ALTHOUGH THE TAI LI NGS DEPCSI TS CONTAI NED
H GH CONCENTRATI ONS OF ARSENI C, SO LONG AS THE SI TE RESI DENT DCES NOT SPEND S| GNI FI CANT AMOUNTS
OF TIME IN THE TAI LI NGS DEPCSI TS AREAS, THE RI SK TO THAT | NDI VI DUAL FROM THE TAILINGS | S

M N MVAL. SOVE RESI DENTI AL AREAS AND | RRI GATED CROPLAND DO CONTAI N CONCENTRATI ONS OF ARSENI C
WH CH PRESENT HEALTH RI SKS TO PECPLE LI VI NG AND WORKI NG | N THESE AREAS BECAUSE OF THE LARCE
AMOUNT OF TI ME THE | NDI VI DUALS ARE EXPCSED TO ARSENI C OVER THEI R LI FETI ME, 2) | NGESTION OF
CONTAM NATED GROUNDWATER COULD PRESENT A RI SK TO HUVAN HEALTH, BUT THAT TH S RI SK COULD BE

ELI M NATED | F CONSUMPTI ON OF CONTAM NATED GROUNDWATER WERE NOT ALLOWNED, 3) THE SURFACE WATER COF
VWH TEWOCD CREEK |'S BEI NG | MPACTED BY THE TAI LI NGS DEPCSI TS BUT, ALTHOUGH THE CONCENTRATI ON COF
ARSENI C | N THE STREAM OCCASI ONALLY EXCEEDS SOVE APPROPRI ATE STANDARDS, I T IS WTH N THE RANGES
SPECI FI ED BY APPLI CABLE STANDARDS.



H STORY OF ENFORCEMENT ACTI ONS

EPA SENT A NOTI CE LETTER TO HOMESTAKE I N 1981 NOTI FYI NG THEM OF POTENTI AL LI ABI LI TY AT WH TEWDCD
CREEK AND REQUESTI NG | NFORVATI ON ABOUT THEIR ACTIMI TIES. EARLY IN 1982, EPA, THE STATE AND
HOMESTAKE BEGAN NEGOTI ATI ONS FOR HOMESTAKE TO PERFORM NECESSARY STUDI ES.  ON AUGUST 11, 1982,
EPA, SQUTH DAKCTA AND HOVESTAKE COVPLETED THESE NEGOTI ATI ONS AND SI GNED A MEMORANDUM OF
UNDERSTANDI NG AMONG THE THREE PARTI ES TO CONDUCT A STUDY OF THE WH TEWDCD CREEK AREA

I N SEPTEMBER 1988, A SPECI AL NOTI CE LETTER WAS SENT TO THE HOMESTAKE M NI NG COVPANY AND TO
GOLDSTAKE EXPLORATIONS, | NC., | NFORM NG THEM THAT BOTH COVPANI ES WERE POTENTI ALLY RESPONSI BLE
PARTI ES FOR CLEANUP OF THE SITE. THE NOTI CE LETTER GAVE BOTH PARTI ES THE OPPORTUNI TY TO CONDUCT
THE FEASI Bl LI TY STUDY. GOLDSTAKE ELECTED NOT TO PARTI Cl PATE I N THE FS STUDI ES. AS MENTI ONED
ABOVE, AN ADM NI STRATI VE ORDER ON CONSENT WAS S| GNED | N DECEMBER 1988 BY EPA AND HOMESTAKE

REQUI Rl NG HOVESTAKE TO CONDUCT AN FS FOR TH' S SI TE.

#HCP
111, HGHLI GATS OF COWUNI TY PARTI C PATI ON

BASED UPON NOM NATI ON BY THE STATE OF SQUTH DAKCTA, THE WH TEWDCD CREEK SI TE WAS PROPCSED FOR

LI STING ON THE NATI ONAL PRIORITIES LI ST (NPL) OF HAZARDOUS WASTE SI TES I N 1981 AND FI NALI ZED ON
SEPTEMBER 8, 1983. | N AUGUST AND OCTOBER 1985, EPA CONDUCTED | NTERVI EWs W TH REPRESENTATI VES
FROM THE DWNR, THE S| ERRA CLUB, THE RAPID CI TY JOURNAL, HOVESTAKE AND CONCERNED C TI ZENS, I N
ORDER TO GAI N AN UNDERSTANDI NG OF THE PUBLI C S CONCERNS AND ATTI TUDES ABOUT THE SITE. BASED ON
THESE | NTERVI EW5, CONCERN ABQUT THE SI TE WAS DETERM NED TO BE FAIRLY LON TH S LOW CONCERN WAS
ATTRIBUTED TO A) HOVESTAKE HAVI NG | NVESTED TI ME AND MONEY TOMRDS RESCLVI NG CONTAM NATI ON

| SSUES AND HAVI NG MADE SUBSTANTI AL PROGRESS | N CLEANI NG UP THE CREEK; B) THE RETURN OF FI SH TO
VWH TEWDCD CREEK, A ONCE- DEAD STREAM AND C) LOCAL PERCEPTI ON THAT THE SI TE' S PROBLEMS WERE M NOR
COMPARED TO OTHER SUPERFUND SI TES ACRCSS THE COUNTRY.

THE RESULTS OF THESE | NTERVI EW6 WERE USED BY EPA TO DEVELCP A COVMUNI TY RELATI ONS PLAN FOR THE
SITE. ALSO I N DECEMBER 1985, EPA PREPARED A MAI LI NG LI ST AND SENT LETTERS TO PRCPERTY OANERS
LOCATED NEAR MONI TORI NG VEELLS ALONG THE CREEK, | NFORM NG THEM OF EPA COMMUNI TY RELATI ONS

PCLI G ES AND REQUESTI NG THEI R I NPUT | NTO THE DEVELOPMENT OF THE COMMUNI TY RELATI ONS PLAN. THE
PLAN WAS COWPLETED I N APRIL 1986 AND PLACED I N FOUR REPCSI TORI ES ESTABLI SHED I N RAPI D CI TY,
BROCKI NGS, DEADWOOD AND Pl ERRE, SOUTH DAKOTA. | N MAY 1986, EPA PREPARED AND DI STRI BUTED TO
PERSONS ON THE SI TE MAI LI NG LI ST, A FACT SHEET DESCRI Bl NG THE SUPERFUND PROGRAM AND HOW I T
RELATES TO THE WH TEWOOD CREEK SI TE.

DURI NG 1988 AND 1989, EPA HELD SEVERAL MEETI NGS W TH PROPERTY OMNERS, ELECTED OFFI Gl ALS AND
GOVERNMVENTAL AGENCI ES. | N MAY AND SEPTEMBER 1988, EPA MET W TH PROPERTY OMERS LI VI NG AT OR
NEAR THE SITE AND WTH THE CENTENNI AL VALLEY MAYOR S ASSOCI ATI ON, IN CRDER TO DI SCUSS THE STATUS
OF SITE ACTIVITIES AND TO HEAR ANY CONCERNS ABQUT THE SI TE. THE PROPERTY OMERS EXPRESSED
CONCERN ABQUT THE HEALTH OF THEI R CHI LDREN AND LI VESTCCK AND ABOUT THE USE OF CRCPLANDS NEAR THE
SITE. | N ADDI TION TO THESE CONCERNS, THE MAYOR S ASSOCI ATI ON EXPRESSED CONCERN ABOQUT THE EFFECT
OF THE SUPERFUND STATUS OF TH'S SITE ON THE M NI NG | NDUSTRY, SINCE THE LOCAL ECONOW | S SOVEWHAT
DEPENDENT ON THI S | NDUSTRY.

I N NOVEMBER 1988, EPA MET W TH STATE LEGQ SLATORS | N Pl ERRE, SOUTH DAKOTA TO DI SCUSS COVMIUNI TY
CONCERNS I N THE WHI TEWOCD AREA.  THE MAJOR CONCERN EXPRESSED DURI NG THESE MEETI NGS WAS THE
EFFECT OF THE SITE ON THE M NI NG | NDUSTRY | N THE STATE.

I N SEPTEMBER 1989, EPA MET WTH OFFI CI ALS FROM LOCAL MUNI Cl PALI TI ES AND FROM THE COUNTI ES OF
LAWRENCE, BUTTE AND MEADE, WHOSE JURI SDI CTI ON OVERLAPPED THE SI TE AREA. THESE MEETI NGS WERE
HELD TO DI SCUSS THE PGCSSI Bl LI TY OF | MPLEMENTI NG REGULATORY CONTRCOLS SUCH AS ZONI NG RESTRI CTI ONS
AS PART OF THE REMEDY AT THE SI TE.

FOLLOWN NG COVPLETI ON OF THE FEASI BI LI TY STUDY, A PROPCSED PLAN FOR CLEANUP OF CONTAM NATI ON AT
THE SI TE WAS PREPARED BY EPA. THE ADM NI STRATI VE RECORD WAS ESTABLI SHED ON JANUARY 5, 1990 AND
COPI ES PLACED ON FI LE AT THE | NFORVATI ON CENTER FOR THE SI TE, THE LAWRENCE COUNTY REG STRY OF
DEEDS OFFI CE | N LEAD, SOUTH DAKOTA. THE PROPCSED PLAN FACT SHEET WAS DI STRI BUTED TO PERSONS ON
THE MAI LI NG LI ST ON JANUARY 10, 1990. PUBLIC NOTICES, PUBLISHED IN THE RAPID CI TY JOURNAL ON
JANUARY 8 AND JANUARY 14 AND THE BLACK HI LLS NEWS ON JANUARY 10 ANNOUNCED THE CONCLUSI ON CF THE
R/ FS AND AVAI LABI LI TY OF THE PROPCSED PLAN FOR THE SI TE; ESTABLI SHED A PUBLI C COMWWENT PERI CD



(FROM JANUARY 10 TO FEBRUARY 9, 1990) FOR SUBM TTI NG COMMENT ON THE PROPOSED PLAN; ANNCUNCED THE
UPCOM NG PUBLI C MEETI NG TO DESCRI BE THE FI NDI NGS OF THE RI/FS AND DI SCUSS THE PROPCSED PLAN;, AND
ANNCUNCED THE AVAI LABI LI TY OF THE SI TE ADM NI STRATI VE RECORD FCR PUBLI C REVIEW  THE PUBLI C
MEETI NG TO DI SCUSS THE PROPCSED PLAN WAS HELD | N WH TEWOOD, SOUTH DAKOTA ON JANUARY 25, 1990. A
RESPONSE TO COMVENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI OD |'S | NCLUDED | N THE RESPONSI VENESS
SUMVARY, ATTACHMVENT B OF TH S RECORD OF DEC SI ON.

#SC
I'V. SITE CHARACTERI STI CS

GEQLOGY AND HYDROLOGY

TH' S SECTI ON PROVI DES GENERAL | NFORVATI ON ABOUT THE WH TEWOCD CREEK DRAI NAGE BASI N AND SETS THE
STAGE FOR THE DETAI LED DI SCUSSI ON OF CONTAM NANT M GRATI ON AND AFFECTED MEDI A WH CH FOLLONS ON
PACE 14. FIGURES A-2 AND A-3 ARE SCHEMATI C REPRESENTATI ONS OF THE GECOLOCE C AND HYDROLOG C

CONDI TI ONS AND CONTAM NATED MEDI A AT THE WH TEWODCD CREEK SUPERFUND SI TE.

THE HEADWATERS COF WH TEWOCD CREEK ORI G NATE I N THE BLACK HI LLS, WHI CH ARE PREDOM NANTLY
PRECAMBRI AN GRANI TE AND SCHI ST. THE SCHI ST | S THE HOST ROCK FOR THE GOLD ORE AT THE HOMVESTAKE
MNE. THE GOLD IS FOUND I N VEINS COVWCOSED OF QUARTZ AND | RON AND ARSENI C SULFI DE M NERALS. THE
HOMESTAKE M NE | S | N LEAD, SOUTH DAKOTA, ABQUT SI X M LES UPSTREAM FROM THE WH TEWOOD CREEK
SUPERFUND SI TE. NORTH OF THE TOW OF LEAD, THE BEDROCK LI THOLOGY CHANGES TO TH CK- BEDDED

LI MESTONE OF PALEQZO C AGE. WH TEWDOD CREEK PASSES OVER THESE LI MESTONE BEDS AND ACROSS MESQZA C
SEDI MENTARY ROCKS CONTAI NI NG SHALE AND GYPSUM W TH SOVE TH N SANDSTONE AND LI MESTONE BEDS.

VWH TEWDCD CREEK WAS ORI G NALLY A SVALL MEANDERI NG STREAM W TH | NSUFFI CI ENT CAPACI TY TO TRANSPORT
THE LARGE QUANTI TI ES OF TAILINGS DI SCHARGED INTO I T BY VARIQUS M NI NG AND M LLI NG OPERATI ONS
PRICR TO THE TURN OF THE CENTURY. THE DEPGSI TED TAI LI NGS AND SOVE ALLUVI AL MATERI AL
SUBSEQUENTLY FI LLED I N THE MEANDERS OF THE CREEK, AND THEREBY STRAI GHTENI NG | TS CHANNEL AND
INCREASING I TS GRADIENT.  THI'S, IN TURN, CAUSED THE CREEK TO DOMCUT | TS CHANNEL TO THE

RESI STANT SHALE BEDROCK WHI CH TCDAY FORMS THE CHANNEL BOTTOM FOR MOST OF THE LENGTH OF THE

El GHTEEN- M LE STRETCH OF THE SUPERFUND SI TE.

ALTHQUGH SOVE TAI LI NGS DEPCSI TS EXI ST ABOVE AND BELOW THE SI TE, THE LARGEST DEPCSI TS OCCUR
WTH N THE SUPERFUND SITE, WH CH I S FROM THE CROCK CI TY BRI DGE WHERE THE STREAM GRADI ENT
DECREASES AT THE EDGE OF THE BLACK HILLS, TO THE CONFLUENCE OF WH TEWOCD CREEK W TH THE BELLE
FOURCHE RIVER  THE TAI LI NGS DEPCSI TS AT THE SI TE RANGE I N TH CKNESS FROM LESS THAN ONE FOOT TO
15 FEET AND COVER AN AREA FROM 50 TO 300 FEET WDE ON El THER SI DE OF THE CREEK ACRCSS THE
SUPERFUND SI TE.

REDDI SH- BROMN TAI LI NGS FROM ORE M NED PRI OR TO THE TURN OF THE CENTURY MAKE UP THE MAJORITY CF
THE DEPCSI T. GRAYI SH GREEN TAI LI NGS FROM ORE M NED LATER ARE ALSO PRESENT. BOTH TYPES CF

TAI LI NGS MAY BE | NTERBEDDED W TH THE NATURAL ALLUVI UM  THE NATURAL ALLUVI UM CONSI STS OF SANDY
TO SANDY SI LT MATERI ALS W TH VARI ABLE AMOUNTS COF | NTERM XED TAI LI NGS. THE ALLUVI UM GENERALLY | S
LESS THAN 30 FEET TH CK, AND | NCREASES I N TH CKNESS AND LATERAL EXTENT DOMSTREAM THROUGH THE
STUDY AREA. UPLAND ALLUVI AL TERRACES AVWAY FROM THE CREEK BED ARE THE SI TE OF MOST RESI DENCES
AND AGRI CULTURAL LAND. SOME TAI LI NGS MATER AL HAS BEEN DEPCSI TED ON THESE TERRACES BY
FLOODWATERS AND W ND ACTI ON.  THERE ARE ALSO ORAL REPORTS THAT TAI LI NGS HAVE BEEN | MPORTED TO
SOMVE RESI DENTI AL AREAS FOR USE AS ROAD PAVI NG MATERI AL OR GARDEN SO L CONDI TI ONERS.

THE MAJOR AQUI FERS I N THE AREA OF WH TEWDOD CREEK ARE THE SHALLOW ALLUVI AL AQUI FER, AND TWD DEEP
BEDROCK AQUI FERS, THE MESQZO C DAKOTA SANDSTONE AND THE PALEQZO C M NNELUSA LI MESTONE. FI GURE
A-2 FI GQURE A-3 THE SHALLOW GROUNDWATER AT THE SI TE APPEARS IN FOUR UNI TS WHI CH ACT AS A SINGLE
AQU FER I T IS USEFUL TO DESCRI BE THE FOUR UNI TS SEPARATELY IN CRDER TO UNDERSTAND THE MOVEMENT
OF CONTAM NANTS WTHI N THE VAR QUS MEDI A.

TAI LI NGS DEPOCSI TS ARE GENERALLY COARSE- GRAI NED MATERI AL, W TH SQVE FINE LAYERS (UNIT 1 IN FI GURE
A3).

ALLUVI AL AQUI FER MATERI ALS UNDERNEATH THE TAI LI NGS, WH CH ARE MOST DI RECTLY | NFLUENCED BY WATER
MOVI NG THROUGH THE TAI LI NGS, ARE REFERRED TO AS THE DOMGRADI ENT AQUIFER (UNIT 2 I N FI GURE A-3).



ALLUVI AL AQUI FER MATERI ALS AND SHALLOW BEDROCK SHALE W THI N THE FLOODPLAI N OQUTSI DE THE | MVEDI ATE
I NFLUENCE OF THE TAI LI NGS ARE REFERRED TO AS THE UPGRADI ENT AQUIFER (UNIT 3 I N FI GURE A-3).

UPLAND ALLUVI AL AQUI FER TERRACE DEPCSI TS ARE UPLAND AWAY FROM THE TAI LI NGS AND FLOODPLAI N
ALLUVI AL MATERIALS (UNIT 4 IN FI GURE A-3).

THE WATER TABLE ALONG WH TEWOCD CREEK OCCURS MAINLY I'N THE NATURAL ALLUVI UM UNDERLYI NG AND
ADJACENT TO THE TAI LINGS. DURI NG VET PER ODS OF THE YEAR, THE WATER TABLE MAY RI SE I NTO THE
TAI LI NGS. SOMVE RECHARCE OF THE SHALLOW AQUI FER MAY OCCUR THEN, AS PRECI Pl TATI ON | NFI LTRATES
THROUGH THE TERRACE MATERI ALS AND TAI LI NGS DEPCSI TS.

I N GENERAL, THE WATER TABLE SLOPES TOMRD THE FLOODPLAI N, AND DURI NG MOST OF THE YEAR, THERE IS
A NET FLOW OF GROUNDWATER FROM THE ALLUVI UM | NTO THE CREEK. DURI NG H GH CREEK FLOW LASTI NG
FROM TWD TO ElI GAT WEEKS EACH SPRING THE FLOW IS REVERSED AND WATER FLOAS FROM THE CREEK AS FAR
AS 200 METERS | NTO THE ALLUVI UM

M GRATI ON OF CONTAM NANTS FROM THE TAI LINGS TO THE ALLUVI UM AND GROUNDWATER OCCURS AT A SLOW
RATE BECAUSE OF THE CHEM STRY OF THE CONTAM NANTS AND TAI LI NGS DEPCSI TS (SEE PACE 14). THE
UPGRADI ENT ALLUVI AL AQUI FER AND UPLAND ALLUVI AL AQUI FER APPEAR TO BE UNCONTAM NATED BY TAI LI NGS
MATERI ALS. GROUNDWATER | N THE TAI LI NGS DEPGSI TS AND THE DOMNGRADI ENT ALLUVI AL AQUI FER ARE OF
GREATEST CONCERN TO HUMAN HEALTH.

THE BEDROCK AQUI FERS ARE SEPARATED FROM THE SHALLOW AQUI FER BY UP TO 1, 000 FEET OF RELATI VELY
LOW PERVEABI LI TY SHALE. THE THH CKNESS OF THE SHALE AND THE LACK OF CONTI NUOUS POROUS ZONES I N
THE SHALE BOTH SERVE TO LIM T THE CONNECTI ON BETWEEN THE ALLUVI AL AND BEDROCK AQUI FERS. WATER
SUPPLY VELLS IN THE BEDROCK AQUI FERS TESTED IN THE RI DI D NOT CONTAI N CONTAM NANTS FROM TAI LI NGS
DEPCSI TS MATERI ALS.

SOURCES AND TYPES OF CONTAM NANTS

THE INITIAL R STUDI ES COVWPLETED BY FOX | N 1984 | DENTI FI ED THE TAI LI NGS DEPCSI TS AS THE SCQURCE
OF CONTAM NATI ON IN THE STUDY AREA. FOURTEEN TARGET SUBSTANCES WERE | NVESTI GATED AS | NDI CATORS
OF POTENTI AL PUBLI C HEALTH AND ENVI RONMVENTAL THREAT (TABLE A-1). ARSENI C WAS CONS|I DERED TO BE
THE CONTAM NANT OF MOST SI GNI FI CANT ENVI RONVENTAL CONCERN THROUGHOUT THE MEDI A UNDER EVALUATI ON
CADM UM CCOPPER AND MANGANESE WERE DETECTED AT CONCENTRATI ONS ABOVE BACKGROUND LEVELS BUT TOO
LOWTO BE OF CONCERN TO HUVAN HEALTH. THE REMAI NI NG SUBSTANCES WERE ElI THER DETERM NED TO BE
NATURALLY OCCURRI NG ( SULFATE, SELENI UM OR PRESENT AT CONCENTRATI ONS NEAR BACKGRCOUND LEVELS
(CHROM UM SI LVER, N CKEL, |RON, MERCURY, LEAD, ZI NC AND CYAN DE). TABLE A-1 AFFECTED MEDI A

THE RI/FS DOCUMENTED THAT HAZARDOUS SUBSTANCES ARE PRESENT IN A VAR ETY OF MEDI A AT THE SI TE
I NCLUDI NG

TAI LI NGS DEPGCSI TS;

ALLUVI AL MATERI ALS UNDERLYI NG TAI LI NGS DEPCSI TS;

SURFACE SO LS IN SOVE OF THE | RRI GATED LANDS ADJO NI NG TAI LI NGS DEPCSI TS;

SURFACE SO LS I N RESI DENTI AL YARDS, GARDENS, AND DRI VEVAYS,

ALLUVI AL GROUNDWATER UNDER THE TAI LI NGS DEPCSI TS

SURFACE WATER; AND VEGETATI ON.
POTENTI AL HEALTH | MPACTS AND RI SK ASSESSMENTS ARE PRESENTED | N CHAPTER V. THE MEDI A PCSI NG THE
GREATEST POTENTI AL RI SK TO HUVMAN HEALTH AND THE ENVI RONVENT ARE LI STED BELOW  THE POTENTI AL FOR
CONTAM NANTS M GRATI NG BETWEEN THE MEDI A AS DEMONSTRATED BY REMEDI AL | NVESTI GATI ONS, ESPECI ALLY
THE CHERRY STUDY, IS ALSO SUMVARI ZED BELOW

SURFACE SO LS IN THE TAI LI NGS DEPCSI T AND FRI NGE AREAS

TAI LI NGS DEPCSI TS (MEDIUM 2, FIGURE A-2). I T IS ESTI MATED THAT 21.6 M LLION TONS OF TAI LI NGS
EXIST WTH N THE SITE. THE TAI LI NGS DEPCSI TS CONTAI N CONCENTRATI ONS OF ARSENI C ( MAXI MUM 42, 500



M LLI GRAMS PER KI LOGRAM OR MZ KG AND CADM UM ( MAXI MUM 180 ME KG WHI CH ARE SI GNI FI CANTLY ABOVE
LEVELS I N UNCONTAM NATED ALLUVI AL SO LS AT THE REFERENCE SI TE ON THE BELLE FOURCHE RI VER ABOVE
THE CONFLUENCE W TH WH TEWDOD CREEK (12 MEJ KG AND 1.5 M KG RESPECTI VELY) .

THE TAI LI NGS HAVE BEEN DETERM NED TO BE THE MAJOR SOQURCE OF THE CONTAM NATI ON FOUND | N OTHER
AFFECTED MEDI A, THE ORE BODY FROM WH CH THE TAI LI NGS ARE DERIVED | S A METAMORPHI C | RON
MAGNESI UM CARBONATE. THE GOLD IS FOUND I N VEINS ALONG W TH QUARTZ, CALCITE, | RON AND ARSEN C
SULFI DES AND OTHER M NOR METALS.

OXI DATI ON OF THE | RON AND ARSENI C SULFI DES IN THE TAI LI NGS PRODUCES A WEAK SULFURIC ACID. IN
MOST CASES, TH S ACID | S BUFFERED BY CALCI UM | N THE CARBONATES I N THE CRE AND FROM THE EXPCSED
SEDI MENTARY ROCKS. | N TH S BUFFERED ENVI RONMENT, THE CONTAM NANTS ARE RELATI VELY | MMCBI LE.

| SOLATED POCKETS HAVI NG AN ACI D ENVI RONMENT OCCUR W THI N THE TAI LI NGS AND ALLUWMI UM WHERE SOME
ARSENI C MAY BE MOBI LI ZED.

MOST OF THE SUBSTANCES ARE TRANSPORTED IN THEIR SOLI D FORM RATHER THAN | N SOLUTION. AT

PRESENT, THE CONTAM NANTS CONTAI NED IN THE TAI LI NGS DEPCSI TS ARE BEI NG RELEASED VERY SLOALY | NTO
THE ALLUVI AL AQUI FERS. SVALL AMOUNTS ARE BEI NG TRANSPORTED | NTO THE UNDERLYI NG ALLUWMIUM IT IS
ANTI Cl PATED THAT THESE CONTAM NANTS W LL CONTI NUE TO BE RELEASED THROUGH BOTH CHEM CAL AND

PHYSI CAL PROCESSES AT THESE SLOW RATES FCR MANY YEARS.

IN ALL BUT A FEW LOCATI ONS ( ESTI MATED AT 25 PERCENT OF THE AREA FOR PURPOSES OF ESTI MATI NG COSTS
OF POTENTI AL REMEDI AL ACTI ON), THE TAI LI NGS DEPCSI TS SUPPORT VEGETATI ON | NCLUDI NG GRASSES,
SHRUBS AND TREES. MOST UNVEGETATED AREAS HAVE A THI N GYPSUM CRUST AT THE SURFACE. TH S COVER
PROVI DES SOVE STABI LI TY FOR THESE DEPCSI TS. THE TAI LI NGS EXH BI T SOME | NSTABI LI TY AT THE CREEK
BANK EDCGES AND WHERE COVER |'S ABSENT. SOMVE OF THE TAI LI NGS WTH THEI R CONTAM NANTS ARE RELEASED
TO THE SURFACE WATERS CF WH TEWOOD CREEK. I T IS ESTI MATED THAT 7, 000 KG OF ARSENI C MAY BE ADDED
TO THE SURFACE WATERS FROM NCRVAL ERCSI ON, HEAVY RAI NFALL AND SEEPAGE DURI NG A NCRVAL YEAR

PERI CDI C FLOCDI NG EVENTS NAY | NTRODUCE AN ADDI TI ONAL 35, 000 KG I N A SI NGLE EVENT.

THE POTENTI AL RI SK TO HUVAN HEALTH THROUGH | NADVERTENT | NGESTI ON OF TAI LI NGS WAS EVALUATED AS
PART COF THE SO L EXPOSURE PATHWAY.

ALLUVI AL MATERI ALS UNDERLY! NG TAI LI NGS DEPOSI TS (MEDI UM 1, FIGURE A-2). | T |'S ESTI MATED THAT AT
LEAST 10 M LLION TONS OF ALLUVI UM UNDERLI E THE TAI LI NGS DEPCSI TS WTH N THE SITE. THE ALLUVI UM
UNDERLYI NG THE TAI LI NGS DEPCSI TS CONSI STENTLY EXHI BI TS ELEVATED LEVELS OF ARSENI C ( MAXI MUM 700
MI KG) .

VWH LE THE CONTAM NANTS W THI N THE ALLUVI UM ARE RELATI VELY | MBI LE, THEY ARE BEI NG RELEASED VERY
SLOALY TO ALLUVI AL AQUI FERS, AND TRANSPORTED I N SVALL AMOUNTS TO THE SURFACE WATERS CF WWH TEWOOD
CREEK. THERE MAY BE SOVE SCOURI NG OF ALLUVI AL MATERI ALS FROM THE BANK | NTO THE CREEK DURI NG

H GH RIVER FLOAS. | N MOST | NSTANCES, THE ALLUVI UM | S COVERED BY TAI LI NGS AND THE CONTAM NANTS
WTH N I T ARE | NSULATED FROM AND NOT AVAI LABLE TO, SURFACE TRANSPORT PROCESSES, SUCH AS ERCSI ON
OR RUNCFF. BECAUSE OF THE COVERI NG TAI LI NGS DEPCSI TS, NO HUMAN HEALTH EXPOSURE PATHWAYS EXI ST.

| RRIGATED SO LS (MEDIA 3, 4, AND 5, FIGURE A-2). APPROXI MATELY 83 ACRES OF | RRI GATED CROPLAND
ARE LOCATED WTHI N THE SITE. ABQUT ONE- FOURTH OF THE WATER USED FOR | RRI GATI ON COMES FROM
UPGRADI ENT ALLUVI AL OR BEDROCK AQUI FERS, ONE- FOURTH FROM VWH TEWDOD CREEK AND ONE- HALF FROM THE
BELLE FOURCHE RIVER ONLY SOME PORTIONS CF THE TOTAL | RRI GATED CRCOPLANDS ARE CONTAM NATED BY
ARSENI C.  OVERBANK FLOCDI NG AND W NDBLOAN TAI LI NGS MATERI ALS PRCBABLY CONTRI BUTED MOST OF THE
CONTAM NATI ON, ALTHOUGH WH TEWDOD CREEK SURFACE WATER MAY HAVE CONTRI BUTED SVALL AMOUNTS OF
ARSENIC TO THE SO L WHERE I T IS USED FOR | RRI GATI ON.

ARSENI C LEVELS ARE ELEVATED I N SAMPLES OF | RRI GATED SO LS TAKEN AT DI FFERENT LOCATI ONS
THROUGHOUT THE SI TE (MAXI MUM 600 MEJ KG. THERE |'S NO | NDI CATI ON THAT CONTAM NANTS | N THE

| RRI GATED SO LS ARE M GRATI NG I NTO THE ALLUVI AL GROUNDWATERS BECAUSE CF THE RELATI VE | MOBI LI TY
AND LOW CONCENTRATI ONS OF ARSENIC IN THESE SO LS. CONTAM NANT UPTAKE BY CROPS OCCURS TO VARYI NG
DEGREES, DEPENDI NG ON THE CONTAM NANT. THE POTENTI AL RI SK TO HUVAN HEALTH THROUGH | NADVERTENT

I NGESTI ON OF CONTAM NATED SO L WAS EVALUATED AS PART OF THE SO L EXPOSURE PATHWAY. THE POTENTI AL
RI SK DUE TO | NGESTI ON OF CROPS |'S DI SCUSSED BELOW I N THE SECTI ON ON VEGETATI O\

SURFACE SO LS | N RESI DENTI AL YARDS, GARDENS AND DRI VEWAYS (MEDIUM 6, FIGURE A-2). THE
CONTAM NATI ON I N THE RESI DENTI AL AREAS |'S FROM W NDBLOMN TAI LI NGS MATERI ALS AND FROM TAI LI NGS



MATERI ALS | NADVERTENTLY TRANSPORTED I N BY DI RTY WORK BOOTS ETC. OR | MPORTED FOR USE AS A SO L
CONDI TI ONER AND DRI VEWAY BASE. THREE RESI DENTI AL PROPERTI ES WTHI N THE SI TE HAVE BEEN FOUND TO
HAVE SURFACE SO L ARSENI C CONTAM NATI ON ( MAXI MUMB: LAWN 520 M KG GARDEN 540 ME KG DRI VEWAY
2400 MY KGQ. I N THESE SAMPLES, NMAXI MUM CONCENTRATI ONS WERE REPORTED IN THE 0-6 | NCH SAMPLES.
CONCENTRATI ONS OF ARSENIC I N THE 18 AND 24 | NCH DEPTH SAVPLES WERE ABOVE BACKGROUND FCR THE AREA
BUT LESS THAN 100 M& KG.  OTHER RESI DENTI AL PROPERTI ES W THI N THE SI TE HAVE NOT BEEN SAMPLED.
APPROXI MATELY 12 RESI DENCES WERE ESTI MATED | N THE FEASI BI LI TY STUDY TO HAVE ARSEN C

CONCENTRATI ONS GREATER THAN 100 M& KG. THE TOTAL NUVBER OF AFFECTED RESI DENCES AND AMOUNT OF
CONTAM NATED VATERIAL WLL BE DETERM NED DURI NG THE REMEDI AL DESI GN PHASE OF THE SUPERFUND WORK.

THERE 1S NO | NDI CATI ON THAT CONTAM NANTS CONTAI NED IN THESE SO LS ARE M GRATI NG | NTO THE
ALLUVI AL GROUNDWATERS BECAUSE OF THE RELATI VE | MMOBI LI TY AND LOW CONCENTRATI ON OF ARSENIC I N
THESE SO LS.

THE POTENTI AL RI SK TO HUVAN HEALTH THROUGH | NADVERTENT | NGESTI ON OF CONTAM NATED SO L WAS
EVALUATED AS PART OF THE SO L EXPOSURE PATHWAY.

DONNGRADI ENT ALLUVI AL GROUNDWATER. THE WATER FROM THE DOANGRADI ENT ALLUVI AL AQUIFER (UNIT 2,
FIGURE A-3) IS THE ONLY GROUNDWATER TO EXHI BI T ELEVATED LEVELS OF CONTAM NANTS.  CONCENTRATI ONS
OF ARSENI C (MAXIMUM 0.78 MJ L) ARE DETECTED ABOVE BACKGROUND LEVELS. THESE CONCENTRATI ONS
EXCEED PRI MARY DRI NKI NG WATER STANDARDS AND THE SOUTH DAKOTA DRI NKI NG WATER STANDARDS.

THE WATER TABLE ALONG WH TEWOCD CREEK OCCURS MAINLY I'N THE NATURAL ALLUVI UM UNDERLYI NG THE
TAILINGS. DURI NG VET PERI CDS OF THE YEAR, THE WATER TABLE MAY RI SE | NTO THE TAILINGS. SOMVE
RECHARCE OF THE SHALLOW ALLUVI AL AQUI FER MAY OCCUR THEN, THROUGH | NFI LTRATI ON OF PRECI PI TATI ON
MOVI NG THRQUGH THE TERRACE DEPCSI TS AND THE TAI LI NGS DEPCSI TS. | N GENERAL, THE WATER TABLE
SLOPES TOMRD THE FLOCDPLAI N AND, DURI NG MOST OF THE YEAR, THERE IS A NET FLOW CF GROUNDWATER
FROM THE ALLUVI UM | NTO THE CREEK. DURI NG H GH CREEK FLOW LASTI NG FROM TWD TO El GHT WEEKS EACH
YEAR, TH' S FLOWIS REVERSED. THE EFFECT OF RECHARCE FROM THE STREAM MAY BE SEEN AS MUCH AS 200
METERS FROM THE STREAM | N THE AREAS WHERE THE TAI LI NGS DEPCSI TS ARE FI NE- GRAI NED W TH LOW
PERMEABI LI TY, LOCALI ZED PERCHED ZONES PRCDUCE SMALL SEEPS AND SPRI NGS ALONG THE BANK OF THE
CREEK. GYPSUM CRUSTS FORM | N PLACES AT THE SURFACE OF THE TAI LI NGS AND AT THE SEEPS.

THREE MECHANI SM5 APPEAR TO ACT | N MOVEMENT OF ARSENI C FROM THE TAI LI NGS TO THE GROUNDWATER: 1)
DI SSCLUTI ON OF ARSENI C DURI NG THOSE TI MES OF THE YEAR WHEN THE WATER TABLE | S I N THE TAI LI NG5,
2) DI SSCLUTI ON OF ARSENI C WHEN PRECI PI TATI ON | NFI LTRATES DOANWARD THROUGH THE TAI LI NGS AND 3)

I NCORPCRATI ON OF TAI LI NGS PARTI CLES I NTO THE ALLUMI UM WH CH PROBABLY OCCURRED AS THE TAI LI NGS
WERE BEI NG DEPCSI TED. MOVEMENT OF CONTAM NANTS PRESENTLY CONTI NUES AT A SLOW RATE, AND COULD
CONTI NUE FOR THOQUSANDS OF YEARS.

THE POTENTI AL RI SK TO HUVAN HEALTH OCCURS THROUGH | NGESTI ON OF CONTAM NATED GROUNDWATER.

SURFACE WATERS OF WH TEWDOD CREEK. THE CONCENTRATI ONS OF CONTAM NANTS ( TABLE A-1) | N SURFACE
WATERS COF WH TEWDOD CREEK COVPLY W TH WATER QUALI TY STANDARDS ESTABLI SHED BY SOUTH DAKOTA FCR
VWH TEWOCD CREEK AND EPA WATER QUALITY CRITERIA FOR CHRONIC TOXICI TY TO AQUATI C LI FE.

CONCENTRATI ONS OF ARSENI C AT THE US GEOLOG CAL SURVEY VALE SAMPLI NG STATI ON, DOMSTREAM OF THE
SI TE, OCCASI ONALLY EXCEED THE WATER QUALI TY CRI TERI A FOR THE PROTECTI ON OF HUVAN HEALTH FROM THE
CONSUMPTI ON OF FI SH.  THESE EXCEEDANCES ARE DUE I N PART TO UPSTREAM SOURCES AND TO THE

ADDI TI ONAL CONTRI BUTI ONS FROM THE TAI LI NGS DEPCSI TS ALONG THE CREEK W TH N THE SI TE.

THE UPSTREAM SOURCES | NCLUDE M NOR UNQUANTI FI ED DI SCHARGES OF MUNI Cl PAL AND | NDUSTRI AL
WASTEWATERS FROM THE COVMUNI TI ES OF LEAD, DEADWOOD AND VWHI TEWODCD. M NOR ADDI Tl ONAL

CONTAM NATI ON MAY BE ATTRI BUTED TO THE FEW TAI LI NGS DEPCSI TS BETWEEN THE HOMESTAKE M NE AND THE
BEG NNl NG OF THE WH TEWDOD CREEK SUPERFUND S| TE AT THE CROCK CI TY BRI DGE.

HOMESTAKE M NE DI SCHARGE ALSO CONTRI BUTES TO THE UPSTREAM LOADI NG PRI CR TO THE | NSTALLATI ON COF
THE GRI ZZLY GULCH TAI LI NGS | MPQUNDIVENT AND HOMESTAKE' S WASTEWATER TREATMENT PLANT, THE SURFACE
WATER | N WH TEWOOD CREEK BELOW THE M NE WAS SUBSTANTI ALLY DEGRADED AND | NCAPABLE OF SUPPORTI NG
AQUATIC LIFE. FOLLOWN NG COWVPLETI ON OF THE TREATMENT PLANT, HOMESTAKE HAS BEEN DI SCHARG NG TO
VWH TEWODCD CREEK UNDER A DRAFT PERM T FROM THE STATE OF SOUTH DAKOTA. THE ALLOWABLE DI SCHARGE
CONCENTRATI ONS FOR ARSENIC (0.184 MJ L, DAILY MAXIMUM 0.105 M3 L, DAILY AVERAGE) I N THE
TREATMENT PLANT EFFLUENT WERE DEVELOPED TO BE PROTECTI VE CF A COLD WATER FI SHERY USACE CF

WH TEWDCD CREEK BETWEEN LEAD AND THE SUPERFUND SI TE USI NG AMBI ENT WATER QUALI TY ABOVE THE



DI SCHARGE, AND WASTELQOAD ALLOCATI ON CALCULATI ONS. THE PRESENT ARSENI C CONCENTRATI ONS I N THE
EFFLUENT AT THE DI SCHARGE PO NT LOCATED NEAR THE TOAN OF LEAD AVERACE 0.03 MJ L WTH NMAXI MUMS COF
0.06 MY L.

THE WATER QUALI TY OF WH TEWDCD CREEK | S DI FFERENT AS I T LEAVES THE SI TE FROM THAT ENTERI NG THE
SITE. GROUNDWATER SEEPI NG THROUGH THE TAI LI NGS AND ALLUVI UM | NTO THE CREEK ADDS AN AVERAGE CF
365 KG YEAR OF ARSENI C TO THE CREEK. NORVAL ERCSI ON OF TAI LI NGS ALONG VWHI TEWOOD CREEK

CONTRI BUTES ON THE AVERAGE OF 300 KG YEAR OF ARSENI C AND HEAVY RAI NS MAY CONTRI BUTE ANOTHER
6,000 K@ YEAR DURI NG PERI CDI C FLOOD EVENTS UP TO 35, 000 KG OF ARSENI C | S ADDED TO WH TEWDCD
CREEK FROM THE ERCSI ON OF THE TAI LINGS. TH S ADDED LCAD OF CONTAM NANTS TO THE SURFACE WATER
ACRCSS THE SI TE RESULTS I N AN | NCREASE OF ARSENI C CONCENTRATI ONS WHI CH VARI ES W TH THE AMOUNT COF
FLOWIN THE CREEK AND TI ME OF YEAR

THE LEVELS OF DI SSOLVED ARSENI C AT THE DOWNSTREAM END CF THE SI TE EXCEED WATER QUALITY CRI TERI A
FOR THE PROTECTI ON OF HUVAN HEALTH FROM THE CONSUMPTI ON OF FI SH. THE LEVELS ALSO PERI ODI CALLY
EXCEED THE NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS FOR ARSENI C OF 0.05 M&J L AND HAVE
APPRCACHED THE CRI TERI A ESTABLI SHED BY THE EPA FOR CHRONIC TOXICI TY TO AQUATIC LI FE CF 0. 190

M& L. THE OBSERVED CHANGES | N WATER QUALI TY ARE RELATED TO THE UNCONTRCLLED RELEASES FROM THE
SI TE THROUGHOUT THE YEAR AS WELL AS THE PROCESSES VWH CH LEAD TO REMOVAL OF CONTAM NANTS FROM THE
WATER CCLUWN TO THE SEDI MENT OF THE STREAM BED. CONSEQUENTLY, THE RANGE OF OBSERVED PERCENT
CHANGE | N ARSENI C CONCENTRATI ONS | N WH TEWDOD CREEK REPORTED BETWEEN 1985 AND 1987 WAS FROM A
LOSS OF 80 PERCENT | N SEPTEMBER 1985 TO AN | NCREASE OF 490 PERCENT IN JULY 1985.

PRELI M NARY CALCULATIONS IN THE RI/FS | NDI CATED THAT THE POTENTI AL RI SK TO HUVAN HEALTH OF

I NGESTI NG CONTAM NATED WATER |'S TOO LOW TO BE OF CONCERN, | N PART BECAUSE THERE | S NO CURRENT COR
ANTI Cl PATED FUTURE USE OF WH TEWOCD CREEK SURFACE WATER FOR DRI NKING  THE NATI ONAL PRI MARY
DRI NKI NG WATER STANDARDS FOR ARSENI C ARE THEREFORE NEI THER APPLI CABLE, RELEVANT OR APPRCPRI ATE
AS A REQUI REMENT FOR WH TEWDCD CREEK. THERE ARE NO APPLI CABLE STANDARDS FOR TOXI CANTS IN THE
REACH OF WH TEWOOD CREEK WTHIN THE SITE. HOANEVER, THE EPA, 1986 QUALITY CRI TERI A FOR WATER
DOCUMENT ESTABLI SHED ARSENI C LEVELS FOR PREVENTI NG CHRONI C TOXICI TY OF 0.190 M3 L WH CH MAY BE
CONSI DERED AS A RELEVANT AND APPROPRI ATE LEVEL FOR PROTECTI ON OF THE SEM PERVANENT WARMMATER
FI SHERY DESI GNATED BY THE STATE FOR WH TEWOCD CREEK WTHIN THE SITE. DUE TO THE POTENTI AL FOR
EXCEEDANCES OF THE NATIONAL CHRONIC TOXICI TY CRI TERI A, COUPLED W TH THE UNCERTAI N FUTURE RATES
OF RELEASE OF ARSENI C FROM THE TAI LI NGS DEPCSI TS, EPA HAS DETERM NED THAT CONTI NUED MONI TORI NG
OF WH TEWDOD CREEK WATER QUALI TY | S NEEDED.

VECGETATI ON.  CERTAI N NATI VE PLANTS GRON NG ON THE TAI LI NGS DEPCSI T AREAS CONTAI N CONCENTRATI ONS
OF ARSEN C ( MAXI MUM 240 ME KG TABLE A-1) ABOVE THAT OF VEGETATI ON FROM THE REFERENCE AREA.
SOME CULTI VATED CROPS ( ALFALFA, FOR EXAMPLE) CONTAI NED CONCENTRATI ONS OF ARSENI C ELEVATED ABOVE
BACKGRQUND, BUT BELOW LEVELS Cl TED AS PRCDUCI NG REDUCTI ON I N CROP PRCDUCTI VI TY OR CAUSI NG TOXI C
EFFECTS IN LI VESTOCK. ARSEN C LEVELS WERE NOT ELEVATED | N CROPS FOR DI RECT HUMAN CONSUMWPTI ON.
DURI NG THE ENDANGERVENT ASSESSMENT, CONSUMPTI ON OF VEGETATI ON WAS NOT CONS|I DERED AS A TRANSPCRT
PATHWAY, BECAUSE OF THE LOW ARSEN C LEVELS AND BECAUSE ARSENI C DCES NOT ACCUMJULATE | N Tl SSUE OR
I NCREASE | N CONCENTRATI ON AS | T PROGRESSES UP THE FOOD CHAI N

#SSR
V. SUMVARY OF SI TE RI SKS

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE, CR THE ENVI RONMENT.

CERCLA NMANDATES THAT EPA SELECT REMEDI ES THAT PROTECT HUMAN HEALTH AND THE ENVI RONMVENT FROM
CURRENT AND POTENTI AL EXPOSURES TO HAZARDOUS SUBSTANCES. THEREFORE, EPA HAS CONDUCTED
ENDANGERVENT ASSESSMENTS ( EA) TO EVALUATE THE R SKS PCSED BY THE PRESENCE OF CONTAM NANTS AT THE
WH TEWDCD CREEK SI TE.  THESE STUDIES ARE LI STED IN SECTION I OF TH'S DOCUMENT. THE RI SK
ANALYSES RESULTI NG FROM EPA' S SUMVARY DOCUMENT WERE USED FOR THE FEASI Bl LI TY STUDY AND FOR TH S
RECORD COF DEC SI ON.

FOR A RI SK TO EXI ST, THREE COVMPONENTS MUST BE PRESENT: 1) A SOURCE OF CONTAM NATION, 2) A
PATHWAY FOR CONTAM NANTS TO REACH HUVANS, PLANTS CR AN MALS; AND 3) A PCPULATI ON THAT COULD
POTENTI ALLY BE EXPCSED. | F ANY OF THE THREE COWONENTS IS M SSING NO RI SK CAN EXI ST.



THE KEY COVPONENT OF ANY HEALTH RI SK ASSESSMENT | S THE AMOUNT OF CHEM CAL REACHI NG THE
POPULATION. TH S IS KNOAW AS THE DOSE. FOR ANY G VEN DOSE, THERE ARE TWO GENERAL TYPES CF
TOXI C RESPONSES: NON- CARCI NOGENI C AND CARCI NOGENI C ( CANCER- CAUSI NG) .

NON- CARCI NOGENI C RI SKS ARE CALCULATED BY ASSUM NG THAT THERE |'S A DOSE BELOW VWH CH NO ADVERSE
HEALTH EFFECTS WLL OCCUR  THESE CALCULATI ONS ARE USUALLY BASED ON RESULTS OF ANI MAL STUDI ES
AND | NCLUDE A NUMBER OF ADDI TI ONAL CONSERVATI VE ASSUMPTI ONS TO TAKE | NTO ACCOUNT THAT THE

ESTI MATED RISK | S TO HUVANS. FOR SUCH CHEM CALS, EXPOSURES LESS THAN THI S DOSE ( REFERRED TO AS
THE "REFERENCE DOSE') WLL RESULT IN NO TOXI C EFFECTS. MANY OF THE 14 METAL CONTAM NANTS FOUND
AT VWH TEWOOD CREEK SUPERFUND SI TE HAVE AN EFFECT ON MULTI PLE ORGAN SYSTEMS. THEREFORE, THE
METHOD OF ADDI NG ALL THE CONTAM NANT- SPECI FI C RI SK ESTI MATES WAS CONSI DERED APPRCOPRI ATE FOR

ESTI MATI NG ACTUAL RI SKS.  POTENTI AL CONCERN FOR NON- CARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT
IN A SINGLE MEDI UM | S EXPRESSED AS THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED

| NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION I N A G VEN MEDI UM TO THE CONTAM NANT' S
REFERENCE DOSE). BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTHI N A MEDI UM OCR ACRCSS ALL MEDIA TO
VWH CH A G VEN PCPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN BE GENERATED. THE
H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE

CONTAM NANT EXPOSURES WTH N A SI NGLE MEDI UM CR ACRCSS MEDI A

FOR CARCI NOGENS, | T APPEARS THAT THERE |'S NO SAFE DOSE. | NSTEAD, THE RI SK OF CANCER BECOVES
SMALLER AND SMALLER AS THE DOSE DECREASES. CANCER POTENCY FACTORS (CPFS) ARE USED FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSOCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS.
EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER
POTENCY FACTOR  THESE Rl SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N SCI ENTI FI C
NOTATION (E.G, 1 X (10-6) OR 1 E-6). AN EXCESS LI FETI ME CANCER RI SK OF 1 X (10-6) | NDI CATES
THAT AN | NDI VIDUAL HAS A ONE | N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF

S| TE- RELATED EXPOSURE TO A CARCI NOGEN OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE

CONDI TIONS AT A SITE. A RISK IN THE RANGE OF (10-4) TO (10-6) |'S CONSI DERED TO BE ACCEPTABLE.
EPA GENERALLY USES (10-6) AS A GOAL | N EVALUATI NG CLEANUP ALTERNATI VES. HOWEVER, OTHER FACTORS,
SUCH AS EXPOSURE, TECHNI CAL LI M TATI ONS, BACKGROUND CONCENTRATI ONS, AND UNCERTAI NTI ES MAY RESULT
IN THE SETTING OF A DI FFERENT GOAL.

CONTAM NANTS

THE MEDI A MOST CONTAM NATED BY ARSENI C AND CADM UM THE CONTAM NANTS OF GREATEST CONCERN FOR
TH S SI TE, ARE THE DOMGRADI ENT ALLUVI AL AQUI FER, TAI LI NGS DEPCSI TS, | RRI GATED CRCOPLAND SA LS
AND RESI DENTI AL SO LS. EACH OF THESE MEDI A CONTRI BUTE A PORTI ON OF THE DOSE | NGESTED BY THE
EXPOSED PCPULATI ON DEPENDI NG UPON THE CONCENTRATI ONS OF CONTAM NANTS IN THE MEDI A AND THE

I NDI VI DUALS EXPCSURE TO THE MEDI A, SECTI ON V DI SCUSSES THE VOLUME AND MOBI LI TY OF CONTAM NANTS
IN THESE MEDI A | N GREATER DETAI L. SEE TABLE A-2 FOR AVERAGE CONCENTRATI ONS OF ALL SUBSTANCES
ASSESSED I N THE EA.  THE DI SCUSSI ON WH CH FOLLOAS OUTLI NES ASSUMED EXPOSURE PATTERNS FOR A

VARI ETY OF EXPOSURE SCENARI CS.

PATHWAYS

THERE ARE A NUMBER COF PATHWAYS BY WH CH CONTAM NANTS FROM THE TAI LI NGS DEPCSI TS MAY REACH

I NDI VI DUALS LIVING WTHIN OR VISITING THE SITE. EPA'S EA FOR THE SI TE CONCLUDED THAT THE
PATHWAYS WHI CH PRESENT THE HI GHEST RI SK ARE | NGESTI ON OF GROUNDWATER AND | NGESTI ON OF
CONTAM NATED SO L MEDI A (TAI LI NGS DEPCSI TS, | RRI GATED CRCOPLAND SO LS AND RESI DENTI AL SALS) .

THE EXI STI NG RANCHES AND POTENTI AL RANCH SI TES I N THE WH TEWOCD CREEK AREA COULD BE EXPECTED TO
UTI LI ZE GROUNDWATER FROM THE UPGRADI ENT ALLUVI AL AQUI FER.  RANCHES COULD ALSO HYPOTHETI CALLY USE
THE DOANGRADI ENT ALLUVI AL AQUI FER I N THE FUTURE (SEE FI GURE A-2 AND A-3).

SOME OF THE RANCHES EXI ST NEAR TAI LI NGS DEPCSI TS AND/ OR CONTAM NATED | RRI GATED SA LS.

I NADVERTENT SO L | NGESTI ON COULD OCCUR AT THESE RANCHES DURI NG AN | NDI VI DUAL' S LI FETI ME FROM
SUCH ACTI VI TIES AS PLAYI NG HUNTING FISH NG CUTTI NG WOOD, GARDENI NG, AND WORKI NG | N THE YARDS
AND FI ELDS. FURTHERMORE, HOUSEHOLD DUST M GHT CONTAI N ARSENI C BLOMN | N OR MECHANI CALLY
TRANSPORTED (E. G, DI RTY WORK BOOTS) FROM TAI LI NGS AND CROPLAND SO LS. MOST LARGE DUST

PARTI CLES WH CH ARE BREATHED | NTO THE LUNGS ARE REMOVED FROM THE LUNGS BY THE LUNG S SELF
CLEANI NG ACTI ON.  CONTAM NANTS CAN BECOME | NCORPCRATED | NTO MUCUS AND SWALLOWED, | N A PATHWAY
REFERRED TO AS | NCI DENTAL SO L | NGESTI ON.



ADDI TI ONAL PATHWAYS WERE ALSO CONSI DERED, BUT RI SK CALCULATI ONS WERE NOT DEVELOPED. RI SKS FCR
THE CONSUWMPTI ON OF HOMEGROWN FOODSTUFFS, THE Al R PATHWAY ( THROUGH | NHALATI ON OF RESPI RABLE
PARTI CLES) AND THE SURFACE WATER PATHWAY WERE NOT CALCULATED I N THE ENDANGERVENT ASSESSMVENT
BECAUSE PRELI M NARY CALCULATIONS | N THE RI/FS | NDI CATED CONCENTRATI ONS OF CONTAM NANTS AND THE
POTENTI AL FOR EXPOSURE THROUGH THESE PATHWAYS WERE TOO LOW TO BE OF CONCERN

POPULATI ON EXPOSURE SCENARI OS

THE EXPCSURE TO THE POTENTI AL CARCI NOGEN, ARSEN C ( TABLE A-2), AND NON- CARCI NOGENI C METALS | N
SO L AND GROUNDWATER VI A | NGESTI ON WAS EVALUATED FOR FOUR EXPOSURE SCENARI OS.  THESE | NCLUDE 1)
A REPRESENTATI VE ADULT SI TE RESI DENT, 2) A REPRESENTATIVE CHI LD S| TE RESI DENT, 3) A RECREATI ONAL
VI SITOR AND 4) A HYPOTHETI CAL FUTURE ( MAXI MUM EXPOSED) S| TE RESI DENT.  ASSUMPTI ONS FOR

| NGESTI ON RATES ARE | NCLUDED | N APPENDI X A. TABLE A-2 REPRESENTATI VE RES| DENT (ADULT AND CHi LD).
THI S SCENARI O WAS EXAM NED TO ASSESS THE POTENTI AL RI SK TO A CURRENT REPRESENTATI VE SI TE

RESI DENT.  USI NG THE EXPOSURE ASSUMPTI ONS OUTLI NED | N THE PARAGRAPHS WHI CH FOLLOW | T WAS
DETERM NED THAT THE CARCI NOGENI C RI SKS TO THE REPRESENTATI VE SI TE RESI DENT ARE 1 X (10-4)
THROUGH EXPOSURE TO GROUNDWATER, AND 2.4 X (10-4) THROUGH EXPOSURE TO ALL SO LS WTH A TOTAL
RISK OF 4.3 X (10-4). THE REPRESENTATI VE ADULT SI TE RESI DENT |'S NOT CONS| DERED TO BE EXPCSED TO
EXCESSI VE NON- CARCI NOGENI C Rl SK BECAUSE THE HAZARD | NDEX FOR GROUNDWATER WAS 0. 54 AND FOR SOl L
0.14, A TOTAL HAZARD | NDEX OF 0.7 (LESS THAN 1). THE REPRESENTATI VE CH LD SI TE RESI DENT WAS
CONS| DERED TO BE EXPOSED TO EXCESSI VE NON- CARCI NOGENI C RI SK FROM | NGESTI ON OF SOl L BECAUSE THE
HAZARD | NDEX CALCULATED WAS 1.0 (EQUAL TO 1).

THE REPRESENTATI VE SI TE RESI DENT CARCI NOGENI C RI SK SCENARI O CONS| DERS EXPOSURES VWHI CH A PERSON
LI VING AND WORKI NG ON SI TE WOULD ENCOUNTER DURI NG SI X YEARS AS A CHI LD AND TH RTY YEARS AS AN
ADULT. FOR ADULT NON- CARCI NOGENI C RI SK, ONLY EXPCSURE LEVELS DUE TO ADULT ACTI VI TI ES ARE
ASSUMED. ADULTS ARE ASSUMED TO BE EXPCSED TO SO LS FROM THE CONTAM NATED RESI DENTI AL, | RRI GATED
CROPLAND, AND TAI LI NGS AREAS, AND WATER FROM THE UPGRADI ENT ALLUVI AL AQUI FER.  THE UPGRADI ENT
AQUI FER WAS CHOSEN AS REPRESENTATI VE OF PRESENT CONDI TI ONS, BECAUSE DOANGRADI ENT WELLS ARE
PRESENTLY BANNED BY THE STATE OF SOUTH DAKOTA AND THERE ARE NO USERS OF TH S AQUI FER

THE FRACTI ON OF DAILY SO LS | NGESTI ON FROM DI FFERI NG AREAS ON SI TE | S ASSUMED TO BE PRCPORTI ONAL
TO TI ME SPENT AT THAT AREA. | T IS ALSO ASSUMED THAT SO L IS TOO FROZEN TO BE | NGESTED FOR 33
PERCENT OF THE YEAR FOR THE ADULT, 16 HOURS PER DAY | S ASSUMED TO BE SPENT AT OR NEAR THE

RESI DENCE. | T WAS ESTI MATED THAT RESI DENTS ARE EXPOSED 260 HOURS PER YEAR TO TAI LI NGS DEPCSI TS
SO LS WHI LE ENGAGED I N ACTI VI TI ES SUCH AS WOCDCUTTI NG HUNTI NG AND VARI QUS M NOR AGRI CULTURAL
ACTIVITIES. | T WAS ALSO ESTI MATED THAT THE RESI DENT WOULD BE WORKI NG AT | RRI GATED CROPLAND SO L
LOCATI ONS FOR APPROXI MATELY 3.4 HOURS PER 8 HOUR WORK DAY PER 5 DAY WORK WEEK.

CHI LDREN I N THI'S SCENAR O ARE ASSUMED TO BE EXPOSED ONLY TO RESI DENTIAL SO L ON SI TE AND ALSO TO
UPGRADI ENT ALLUVI AL AQUI FER GROUNDWATER ~ THE AVERAGE RESI DENT CHI LD (AGE GROUP 1-6 YEARS) IS
ASSUVED TO BE EXPCSED TO MOBI LE (NOT FROZEN) CONTAM NATED SO LS AT RESI DENTI AL AREAS 90 PERCENT
(21.6 HOURS) OF THE AVERAGE DAY.

RECREATI ONAL VI SI TOR.  THE RECREATI ONAL VI SI TOR SCENARI O WAS EXAM NED TO ASSESS THE POTENTI AL

Rl SK ASSOCI ATED W TH THE USE OF WH TEWDOD CREEK AREA FOR RECREATI ONAL PURPOSES BY PERSONS WHO DO
NOT LIVE WTHI N THE SITE. ASSUM NG THAT THE RECREATI ONAL VI SI TOR WOULD ONLY BE EXPCSED TO

TAI LI NGS DEPCSI T SOl LS AS DETAI LED | N THE FOLLON NG PARAGRAPH, | T WAS DETERM NED THAT TH S
PERSON WOULD | NCUR A CARCI NOGENI C RISK OF 8.2 X (10-5). THE RECREATI ONAL VI SI TOR WOULD NOT

I NCUR AN UNACCEPTABLE NON- CARCI NOGENI C RI SK FROM SOl L | NGESTI ON BECAUSE THE HAZARD | NDEX
CALCULATED WAS .05 (LESS THAN 1).

THE RECREATI ONAL VI SI TOR SCENARI O ASSUMES THAT A PERSON HUNTI NG AND FI SHI NG AT THE SI TE COULD BE
EXPOSED TO CONTAM NANTS THROUGH | NCI DENTAL | NGESTI ON OF TAILINGS DEPCSIT SO LS. TH'S PERSON I S
ESTI MVATED TO BE EXPOSED TO SO LS AT THE TAI LI NGS AREAS APPROXI MATELY ONCE PER WEEK FOR 6 MONTHS
PER YEAR FOR A PERI CD OF 20 YEARS (A TOTAL OF 520 OCCURRENCES OF EXPOSURE). FOR THI S SCENARI O
IT 1S ALSO ASSUVED THAT | NCI DENTAL | NGESTI ON AND DERVAL ABSORPTI ON OF WH TEWOOD CREEK SURFACE
WATER REPRESENTS | NSI GNI FI CANT HUVAN EXPOSURE PATHWAYS.

MAXI MUM EXPCSED RESI DENT.  THE MAXI MUM EXPCSED RESI DENT SCENARI O WAS EXAM NED TO ASSESS THE RI SK
ASSCCI ATED W TH A PERSON WHO MAY HAVE THE MAXI MUM EXPOSURE TO SI TE CONTAM NANTS, BASED ON
REASONABLE ASSUMPTI ONS. USI NG THE EXPOSURE ASSUMPTI ONS QOUTLI NED I N THE PARAGRAPHS WHI CH FOLLOW
I'T WAS DETERM NED THAT THE CARCI NOGENI C RI SKS TO THE MAXI MUM EXPOSED SI TE RESI DENT ARE 4.4 X



(10-4) THROUGH EXPCSURE TO GROUNDWATER, AND 2.6 X (10-3) THROUGH EXPOSURE TO ALL SO LS WTH A
TOTAL RRSK OF 7.0 X (10-3). THE MAXI MUM EXPCSED S| TE RESI DENT |'S CONSI DERED TO BE EXPCSED TO
EXCESSI VE NON- CARCI NOGENI C RI SK BECAUSE THE HAZARD | NDEX FOR GROUNDWATER WAS 3.8 AND FOR SO L
1.1, A TOTAL HAZARD | NDEX OF 4.9 (GREATER THAN 1).

THE MAXI MUM EXPOSED RESI DENT SCENARI O | S A HYPOTHETI CAL EXPCSURE SCENARI O WHI CH ASSUMES THAT
FUTURE DEVELCPMENT OCCURS ON SITE, RESULTING I N THE BU LDI NG OF RESI DENCES ON THE TAI LI NGS SA LS
AND ALSO RESULTI NG I N THE USE OF DOMNGRADI ENT ALLUVI AL AQUI FER WATER FOR DRI NKI NG PURPOSES. THE
SCENARI O CONSI DERS EXPCSURES THAT A RESI DENT WOULD | NCUR BY SIMPLY LIVING ON SITE.  FOR

CARCI NOGENI C RI SK, 30 YEARS OF ADULT EXPOSURE AND AN ADDI TI ONAL 6 YEARS OF EXPCSURE AS A CHI LD
HAVE BEEN ASSUMED. FOR ADULT NON- CARCI NOGENI C RI SKS, ONLY ADULT EXPOSURE LEVELS ARE ASSUMED.

ADULTS ARE ASSUMED TO BE EXPOSED TO TAI LI NGS DEPCSI T SO LS FOR APPROXI MATELY TWD- THI RDS OF EACH
DAY, AND THAT TAI LI NGS ARE FROZEN 33 PERCENT OF THE YEAR IN THI S SCENARIQ | T | S ASSUMED THAT
THE AVERAGE CHI LD RESI DENT WLL SPEND 90 PERCENT OF THE AVERAGE DAY | N THE TAI LI NGS AREAS, WH CH
ARE FRQZEN 33 PERCENT OF THE YEAR

Rl SK CHARACTERI ZATI ON

THE RESULTS OF EPA'S EA | NDI CATED THAT ARSENI C |'S THE CONTAM NANT OF CONCERN FOR

NON- CARCI NOGENI C AND CARCI NOGENI C RI SKS ASSOCI ATED W TH SI TE EXPOSURE.  CONCENTRATI ONS CF

ARSENI C EXCEED BACKGROUND LEVELS AND RESULT | N AN UNACCEPTABLE RI SK TO CURRENT AND FUTURE SI TE
RESI DENTS. EPA HAS DETERM NED THAT AN EXCESS UPPER BOUND CANCER RISK OF LESS THAN 1 X (10-4) IS
ACCEPTABLE FOR THE SI TE.

THE BACKGROUND CONCENTRATI ON OF ARSENI C CORRESPONDS APPROXI MATELY TO 2X (10-4) R SK THROUGH

| NGESTI ON OF GROUNDWATER AND 1 X (10-5) TO 5 X (10-5) THROUGH | NGESTION OF SO LS (BASED ON SI TE
| NFORVATI ON AND EPA 1983, HAZARDOUS WASTE LAND TREATMENT, SW874 (28A). EPA REQU RES THAT
ACCEPTABLE EXPOSURE LEVELS REPRESENT AN EXCESS UPPER BOUND CANCER RI SK OF (10-4) TO (10-6). EPA
USES (10-6) AS A "PO NT OF DEPARTURE' FOR SELECTI NG ACCEPTABLE LEVELS OF PROTECTI VENESS.

BECAUSE THE RI SK ASSOCI ATED W TH EXPOSURE TO BACKGROUND CONCENTRATI ONS EXCEED THE (10-5) RISK
LEVEL, EPA HAS SELECTED (10-4) AS AN ACCEPTABLE LEVEL OF PROTECTI VENESS FOR THE WH TEWDOD CREEK
SITE. (10-4) WAS USED BY EPA AS THE TARGET RI SK FOR THE SELECTI ON OF AN ACTI ON LEVEL FCR SI TE
REMEDI ATI ON.

AS A RESULT OF THE ASSESSMENT OF SITE RI SK I N THE EA, EPA HAS DETERM NED THAT | NGESTI ON CF
DOMNNGRADI ENT AQUI FER GROUNDWATER 4 X (10-3) AND TAILINGS DEPOSIT SO LS 2.3 X (10-3) AS DEFI NED
I'N THE MAXI MUM EXPCSED RESI DENT PROVI DES AN UNACCEPTABLE RI SK TO FUTURE RESI DENTS. | N ADDI Tl ON,
EXPOSURE THROUGH THE | NGESTION OF ALL SO LS 2.4 X (10-4) AS DEFINED | N THE REPRESENTATI VE RURAL
RESI DENT SCENARI O FOR EXI STI NG RESI DENTS |'S DETERM NED TO NOT BE PROTECTI VE OF PUBLI C HEALTH.

RI SK ASSCCI ATED W TH THE EXPOSURE AS DESCRI BED | N THE RECREATI ON VI SITOCR SCENARIO | S WTHI N THE
ACCEPTABLE R SK RANGE FOR THE SI TE. THE GREATEST NON- CARCI NOGENI C RI SKS ARE TO THE MAXI MUM
EXPCSED S| TE RESI DENT AND REPRESENTATI VE CHI LD RESI DENT ( TABLE A-4) FROM | NGESTI ON OF
DOMNGRADI ENT ALLUVI AL GROUNDWATER AND TAI LI NGS DEPCSI T SO LS. RECREATI ONAL VI SI TORS AND
REPRESENTATI VE S| TE RESI DENTS ARE NOT CONSI DERED TO BE EXPOSED TO EXCESSI VE NON- CARCI NOGENI C
RISKS. IN ALL SCENARI CS, ARSENI C IS THE METAL OF GREATEST CONCERN.

BASED ON THE FI NDI NGS OF THE EA, RESPONSE OCBJECTI VES FOR THE SO LS AND ALLUVI AL GROUNDWATER WERE
| DENTI FI ED. THE RESPONSE OBJECTI VES FOR SO L REMEDI ATI ON AT VH TEWDCD CREEK ARE TO CONTROL
EXPOSURE THRQUGH | NGESTI ON OF CONTAM NATED TAI LI NGS DEPCSI T SO LS, ALLUVI AL SO LS AND

RESI DENTI AL SO LS, OR DOANGRADI ENT ALLUVI AL GROUNDWATER. TARGET CLEANUP OBJECTI VES FOR
GROUNDWATER ARE THE MAXI MUM CONTAM NANT LEVELS. TARGET CLEAN- UP OBJECTI VES FOR SO LS VERE
DEVELOPED BASED ON SO L CONCENTRATI ONS WHI CH CORRESPOND TO CARCI NOGENI C HEALTH RI SKS OF 1 X
(10-4). ACCEPTABLE CONTAM NANT LEVELS FOR THE CHEM CAL OF CONCERN (ARSENI C) | N RESI DENTI AL

SO LS ARE 100 MJ KG BASED ON THE 1 X (10-4) TARGET R SK LEVELS DERI VED | N THE ENDANGERMENT
ASSESSMENT.  THI' S ACTI ON LEVEL WOULD ALSO REDUCE NON- CARCI NOGENI C RI SK TO AN ACCEPTABLE LEVEL.

A SUMVARY OF THESE CALCULATIONS IS PROVIDED | N APPENDI X B OF THI S DOCUMENT.

ENVI RONMENTAL RI SKS
SURFACE WATER REMEDI AL | NVESTI GATI ON STUDI ES COVPLETED PRI OR TO | NSTALLATI ON OF HOVESTAKE' S

WASTEWATER TREATMENT PLANT | NDI CATE THAT ENVI RONVENTAL POPULATI ONS OF RECREATI ONAL OR COMMVERCI AL
SI GNI FI CANCE WERE NOT' AT RI SK AT OR NEAR THE SITE. THE FOX STUDY, FOR EXAMPLE, REPORTED 16



NON- GAME SPECI ES OF FI SH AND A VARI ETY CF | NVERTEBRATES | N THE WATERS PRI OR TO | NSTALLATI ON CF
HOMESTAKE S WASTEWATER TREATMENT PLANT. THE FS ASSUMED THAT THE | MPROVED QUALI TY OF THE TREATED
WATER OBSERVED FOLLOW NG THE | NSTALLATI ON OF THE PLANT RESULTED I N AN | MPROVED HABI TAT I N

VWH TEWDCD CREEK.

H GH DI SCHARGE EVENTS | N THE PAST TEN YEARS HAVE RESULTED | N SOME | NCREASE | N ARSENI C LOADI NG TO
THE STREAM FROM ERCSI ON OF CUTBANKS AND EXPCSED TAI LI NGS MATERIALS. | N MOST AREAS, HOMNEVER, THE
STREAM BED CURRENTLY HAS | NCl SED BELOW THE LEVEL OF THE TAI LI NGS, DECREASI NG THE ERCSI ONAL
CAPACI TY OF NORVAL STREAM FLOW I T IS ANTI Cl PATED THAT ANNUAL FLOOD EVENTS M GHT HAVE A
TEMPORARY EFFECT ON THE QUALITY OF THE STREAM | N ADDI TI ON, | NFREQUENT LARGER FLOCOD EVENTS
PROBABLY WOULD RESULT I N THE REDI STRI BUTI ON OF SQOVE TAI LI NGS DEPOSI T MATERI ALS, BUT THE VOLUMES
OF MATERI AL MOST LI KELY WOULD NOT BE LARGE.

VWH TEWDCD CREEK BELOW THE CROCK CI TY BRI DGE | S DESI GNATED BY THE STATE OF SOUTH DAKOTA AS A
WARMMTER, SEM - PERVANENT FI SHERY, AND MEETS THE STATE CRITERIA FOR THI S USE (FEW TOXI C

CONTAM NANTS ARE | NCLUDED IN THE CRITERIA). THE LEVELS OF DI SSOLVED ARSENI C AT THE DOMSTREAM
END OF THE SI TE HAVE APPROACHED THE CRI TERI A ESTABLI SHED BY THE EPA FOR CHRONIC TOXICI TY TO
AQUATIC LIFE OF 0.190 M L. EPA WATER QUALITY CRITERIA AND THE CRI TERI A FOR THE STATE OF SOUTH
DAKOTA ARE BASED ON PROTECTI VENESS TO THE AQUATI C HABI TAT. SI NCE THESE LEVELS ARE NOT EXCEEDED,
IT 1S ASSUMED THAT THE AQUATI C HABI TAT IS CURRENTLY NOT THREATENED CR ENDANGERED. HOWEVER,
BECAUSE THE CURRENT RELEASE OF ARSEN C | NTO THE SURFACE WATER IS UNCONTRCLLED, THERE IS A

PCSSI BI LI TY OF EXCEEDANCES OF THESE CRITERIA I N THE FUTURE. MON TORI NG OF SURFACE WATER QUALI TY
I'S THEREFORE PART OF EPA'S SELECTED REMEDY FOR TH' S SITE. TABLE A-3 AND A-4 VEGETATION: TWD
MAJOR TYPES CF R PARI AN PLANT COVMUNI TI ES ARE PRESENT ALONG VWH TEWDCD CREEK.  THE SOUTHERN

PORTI ON | S DOM NATED BY BUR QAK, VWH LE THE NORTHERN PORTI ON, W TH SHALLOMER GRADI ENT AND W DER
FLOCDPLAIN, |'S DOM NATED BY COTTONWOCD AND W LLOW  ALTHOUGH SOME OF THE TAI LI NGS DEPCSI TS

REVAI N BARREN, AN ABUNDANT PLANT COMMUNI TY WTH LI M TED DI VERSI TY HAS GRADUALLY COLONI ZED THE
TAI LI NGS OVER THE YEARS. THE SUCCESSI ON APPEARS TO BEG N WHEN GRASSES TAKE ROOT I N LEAF LI TTER
TRAPPED | N DEPRESSI ONS | N THE SURFACE OF THE TAILINGS. SOVE TREES | N THE TAI LI NGS DEPCSI TS HAVE
BEEN DATED AT OVER 100 YEARS OLD.

SOVE NATI VE PLANTS GROWN NG ON THE TAI LI NGS DEPCSI T AREAS CONTAI N CONCENTRATI ONS CF ARSENI C ABOVE
THAT OF VEGETATI ON FROM THE REFERENCE AREA. | T APPEARS HOMNEVER, THAT ARSENIC IS ONLY ONE OF THE
LI M TI NG FACTORS FOR ESTABLI SH NG A NCRVAL PLANT COVMUNI TY ON THE TAI LI NGS DEPCSI TS. OTHER
FACTORS SUCH AS THE PRESENCE OF OTHER M NERALS, CLAY CONTENT, SO L PH AND PERVEABI LI TY MAY ACT

| NDEPENDENTLY | N RESTRI CTI NG GROMH, OR MAY CONTROL THE PHYTOTOXICITY OF ARSENNC IN THI S

ENVI RONMVENT.

OTHER SPECI ES: AN | NFORVAL SURVEY OF SI TE RESI DENTS | NDI CATES THAT DEER, TURKEY, GROUSE AND
OTHER W LDLI FE ARE COMWON | N THE AREA. A FI ELD SURVEY FOR THREATENED CR ENDANGERED SPECI ES | S
PRESENTLY UNDERWAY.

#DA
VI. DESCR PTI ON OF ALTERNATI VES

N NE REMEDI AL ALTERNATI VES (SEE TABLE A-5) WERE I NI TIALLY | DENTIFIED I N THE FS TO ADDRESS THE
PUBLI C HEALTH RI SK AT THE WHI TEWDOD CREEK SUPERFUND SI TE DOCUMENTED IN THE EA

THE REMEDI AL ACTI ON OBJECTI VES | DENTI FI ED BY EPA REG ON VII | ARE

. PREVENT | NGESTI ON BY SI TE RESI DENTS OF SURFACE SO LS OF THE TAI LI NGS DEPCSI T AREAS
THAT WOULD PCSE A POTENTI AL EXCESS LI FETI ME CANCER RI SK FROM THE | NTAKE OF ARSENI C
VWH CH, WHEN COVBI NED W TH THE POTENTI AL EXCESS LI FETI ME CANCER RI SKS PCSED BY
ARSENI C | NTAKE FROM THE | NGESTI ON OF SURFACE SO LS FROM OTHER AREAS W TH N THE SI TE,
WOULD EXCEED 1 X (10-4). AS NOTED IN THE EA, d VEN THE UNCERTAI NTI ES | NHERENT I N
DETERM NI NG THE FRACTI ONS OF TAILINGS SO L I NGESTED BY | NDI VI DUALS LI VI NG AT THE
SITE, TH 'S REMEDI AL ACTI ON OBJECT SHOULD M TI GATE THE | NCl DENTAL TAI LI NGS SO L
I NGESTI ON TO JUSTI FY USE OF SVALLER I NTAKE FRACTI ONS FOR TAILING SO LS I N PGST
REMEDI ATI ON RI SK CALCULATI ONS.

. PREVENT | NGESTI O\, BY RESI DENTS OF THE SI TE, OF RESI DENTI AL SURFACE SO LS HAVI NG AN
AVERACGE ARSENI C CONCENTRATI ON THAT EXCEEDS 100 M KG



. PREVENT | NGESTI ON, BY RESI DENTS OF THE SITE, OF DRI NKI NG WATER DRAWN FROM THE
DOMNGRADI ENT ALLUVI AL GROUNDWATERS HAVI NG AN AVERAGE CONCENTRATI ON CF ANY | NORGANI C
CONSTI TUENT OTHER THAN SELEN UM THAT EXCEEDS THE MAXI MUM CONTAM NANT LEVEL FOR THAT
CONSTI TUENT SPECI FIED IN 40 CFR 141.11 (B) OF THE NATI ONAL PRI MARY DRI NKI NG WATER
REGULATI ONS.

. CONTI NUE MONI TORI NG THE WATER QUALI TY AND FLOW CF WH TEWOOD CREEK AT THE SAMPLI NG
STATI ONS NEAR VWH TEWOCD AND VALE.

THESE ALTERNATI VES WERE EVALUATED AND SCREENED BASED ON THREE CRI TERI A: 1) EFFECTI VENESS TO
ACH EVE THE REMEDI AL ACTI ON OBJECTI VE, 2) | MPLEMENTABILITY, AND 3) COST. AS A RESULT OF TH S
SCREENI NG S| X ALTERNATI VES WERE CONSI DERED FOR DETAI LED EVALUATI ON.  THESE S| X ALTERNATI VES (1,
4, 4A, 5, 7 AND 9) ARE DESCRI BED BELOW

FOR ALL CASES, EXCEPT THE "NO ACTI ON' ALTERNATIVE, | T WOULD BE NECESSARY TO REFI NE KNOALEDCE OF
THE EXTENT OF THE 100- YEAR FLOCDPLAI N OF WHI TEWDOD CREEK AND DETERM NE THE EXTENT OF TAI LI NGS
DEPCSI TS AND AREAS WHERE SURFACE SO L (UP TO 2 FEET BELOW SURFACE) CONTAI N GREATER THAN 100

M& KG OF ARSENI C.  THE ADCPTI ON OF | NSTI TUTI ONAL CONTRCLS, DESI GNED TO M NI M ZE EXPCSURE OF SI TE
RESI DENTS TO SURFACE SO LS AT THE SI TE CONTAI NI NG ELEVATED ARSENI C CONCENTRATI ONS, ARE AN

I NTEGRAL PART OF ALL ALTERNATI VES BUT THE "NO ACTI ON' ALTERNATI VE. ALL ALTERNATI VES WOULD RELY
ON THE CONTI NUANCE OF THE STATE REGULATI ON PRCHI BI TI NG THE | NSTALLATI ON OF WATER SUPPLY VEELLS I N
THE ALLUVI AL AQUI FER WTHI N THE 100- YEAR FLOODPLAI N I N CRDER TO PREVENT EXPOSURE CF SI TE

RESI DENTS TO CONTAM NATED GROUNDWATER.  ALL CPTI ONS EXCEPT ALTERNATI VE 9 WOULD REQUI RE THAT A
PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON BE CONDUCTED EVERY FI VE YEARS. TABLE A-5.

ALTERNATI VE 1: NO ACTI ON
THE NO ACTI ON ALTERNATI VE WOULD CONSI ST OF NO REMEDI AL ACTI VI Tl ES.

THE CURRENT STATE OF SQUTH DAKCTA BAN ON CONSTRUCTI ON COF WATER SUPPLY WELLS W THI N THE 100- YEAR
FLOODPLAI N OF WH TEWOOD CREEK BETWEEN THE CROOK CI TY BRI DGE AND THE CONFLUENCE W TH THE BELLE
FOURCHE Rl VER WOULD CONTI NUE TO BE ENFORCED ( SOUTH DAKOTA WATER RI GHTS RULES, SECTI ON
74:02:04:26). TH S REGULATI ON PRCH BI TS CONSTRUCTI ON OF WELLS THAT SUPPLY WATER TO THE PUBLI C
OR SUPPLY WATER FOR HOUSEHOLD DQAVESTI C USE OR FCR AGRI CULTURAL PURPOSES. A VARIANCE | S ALSO
PROVI DED FOR I N TH' S REGULATI ON WHI CH MAY BE GRANTED, IF IT IS SHOMW THAT A VELL IN THI S

LOCATI ON W LL NOT BE CONTAM NATED FROM TAI LI NGS DEPCSI TS AND WLL NOT CAUSE GROUNDWATER

PCLLUTI ON. A PUBLI C HEALTH AND ENVI RONMENTAL EVALUATI ON WOULD BE CONDUCTED EVERY FI VE YEARS.

ALTERNATI VE 4: | NSTI TUTI ONAL CONTROLS W TH COVERI NG ANDY OR REMOVI NG SURFACE SO LS AT
RESI DENTI AL PROPERTI ES (| NCLUDI NG THE RESTRI CTI ON OF FUTURE DEVELOPMENT)

TWO ACTI VI TI ES REQUI RED TO REFI NE KNOALEDGE OF THE EXTENT OF SI TE CONTAM NATI ON AND DEFI NE SI TE
BOUNDARI ES WOULD BE COVPLETED DURI NG REMEDI AL DESI GN. A SURVEY WOULD BE CONDUCTED TO DEFI NE THE
LIMTS OF THE 100- YEAR FLOODPLAIN. SO L WOULD BE SAMPLED BOTH AT THE SURFACE AND AT DEPTH TO
DEFI NE THE TAI LI NG DEPCSI T AREAS AND PARCELS OF LAND W TH SURFACE SO LS ARSEN C CONCENTRATI ONS
GREATER THAN 100 M¥ KG  MAPS COWPI LED DURI NG THESE ACTI VI TIES WLL BE USED TO SUPPORT THE
COUNTY ORDI NANCES REGARDI NG USE OF TAI LI NGS DEPCSI TS AND FRI NGE AREAS. ALL RESI DENTI AL

PROPERTI ES WTH N THE SI TE WHI CH POTENTI ALLY CONTAI N SO LS W TH ARSENI C CONCENTRATI ONS GREATER
THAN 100 ME KG AS DEFINED BY TH'S I NI TI AL SAMPLI NG OF SO LS WOULD ALSO BE SAMPLED.

TO DEFI NE THE BOUNDARI ES OF THE TAI LI NGS DEPCSI T AREAS ON BOTH SI DES OF THE CREEK, TRANSECT

LI NES PERPENDI CULAR TO AND AT SELECTED | NTERVALS ALONG A BASELI NE CONNECTI NG THE CROXK CI TY

BRI DCE TO THE PO NT WHERE WHI TEWDCD CREEK JO NS THE BELLE FOURCHE RI VER WOULD BE LAID QUT ON A
MAP AND IN THE FI ELD. PARALLEL BASELINES MAY BE UTI LI ZED AS NEEDED TO ACCOVMODATE LOCAL
OBSTRUCTI ONS.  SURFACE SO L MEASUREMENTS CF, OR SAMPLES FOR THE ANALYSI S OF, TOTAL ARSENI C WOULD
BE TAKEN ALONG EACH OF THESE TRANSECT LI NES NEAR THE APPROXI MATE BOUNDARI ES OF THE TAI LI NGS
DEPCSI T AREAS ON El THER SI DE OF THE CREEK AND AT | NTERVALS AS REQUI RED TO | DENTI FY THE EXTENT CF
SO LS WTH ARSENI C CONCENTRATI ONS GREATER THAN 100 M& KG THE SAMPLE LOCATI ONS AND ASSCCl ATED
ANALYTI CAL RESULTS WOULD BE PLOTTED ON A MAP TO DEFI NE THE BOUNDARI ES OF THE TAI LI NGS DEPCSI T
AREAS.

TAI LI NGS DEPCSI TS W LL BE | DENTI FI ED BY A STATI STI CALLY SI GNI FI CANT CHANGE | N THE PHYSI CAL AND
CHEM CAL CHARACTERI STI CS OF THE SURFACE SCLIDS. THESE PARAMETERS NAY | NCLUDE, BUT NOT BE



LIMTED TO COLOR, PARTICLE SIZE, GRAIN SI ZE DI STR BUTI ON AND ARSENI C CONCENTRATI ON.

TO DEFI NE THE LOCATI ONS AND BCOUNDARI ES OF THOSE PARCELS CF LAND QUTSI DE AND ON THE FRI NGES OF
THE TAI LI NGS DEPCSI T AREAS THAT HAVE SURFACE SO LS ARSENI C CONCENTRATI ONS GREATER THAN 100

M& KG SAVPLE MEASUREMENTS OR SAMPLES OF THE TOP ONE | NCH AND AT SI X | NCHES BELOW THE SURFACE COF
SO LS WOULD BE TAKEN ALONG (OR PARALLEL TO EACH OF THE TRANSECT LI NES DESCRI BED | N THE PREVI QUS
SUBSECTI ON. THESE ARSENI C MEASUREMENTS CR SO L SAMPLES WOULD BE TAKEN AT | NTERVALS BEYOND THE
APPARENT BOUNDARY OF THE TAI LI NGS DEPCSI T AREAS UNTI L ARSENI C CONCENTRATI ONS AT OR BELOW 100

M& KG WERE DETECTED.

THE SURVEY TO DEFINE THE LIM TS OF THE 100- YEAR FLOCDPLAI N WOULD START W TH GROUND TRUTHI NG OF
EXI STI NG AERI AL PHOTOGRAPHS AND MAPS | NCLUDI NG FEDERAL EMERGENCY NMANAGEMENT AUTHORI TY ( FEMVA)
MAPS. THE OGBJECTIVE OF THI'S TASK IS TO ANALYZE THE POTENTI AL FOR REDI STRI BUTI ON OF EXI STI NG
TAI LI NGS DEPCSI TS DURI NG MAJCR FLOOD EVENTS BY | DENTI FYI NG SEGVENTS WHERE FLOCOD EVENTS MAY
RESULT I'N SI GNI FI CANT EROSI ON ANDY OR DEPCSI Tl ON.

AREAS ARCUND THE RESI DENTI AL PROPERTI ES W TH GREATEST POTENTI AL EXPCSURE TO ARSENI C
CONCENTRATI ONS EXCEEDI NG 100 MY KG | N THE SURFACE SO LS WOULD BE REMEDI ATED AS SUBSEQUENTLY
DESCRIBED. | F THE ARSEN C LEVEL EXCEEDS 100 M& KG W TH N A DEFI NED PARCEL AROUND EACH OF THE
POTENTI ALLY AFFECTED RESI DENCES, THE PROPERTY WOULD BE SUBJECTED TO REMEDI ATI ON AS DESCRI BED
BELOW

THE PARCEL AROUND EACH OF THE RESI DENCES W LL BE BASED ON THE MOST ACTI VELY USED PORTI ON CF THE
PROPERTY | NCLUDI NG THE | MVEDI ATE YARD ( NON- GARDEN) ARCUND THE RESI DENCE, THE DRI VEWAY AND GARDEN
AREAS. THE BOUNDARI ES OF EACH OF THE RESI DENTI AL PARCELS AND THE SUBAREAS W THI N EACH PARCEL
WOULD BE DETERM NED DURI NG RDY RA, AND MUST BE COCORDI NATED W TH THE CURRENT RESI DENT(S). THESE
AREAS WOULD BE DETAI LED ON A RESI DENTI AL SI TE MAP AS PART OF THE SI TE PLAN FOR EACH PRCPERTY.

IT 1S ASSUMED THAT THE RESI DENTI AL PARCELS W LL BE APPROXI MATELY TWD ACRES, AND THAT GARDENS

W LL BE APPROXI MATELY 90 FEET BY 180 FEET. |F USE PATTERNS EXCEED TH S AREA, THEN UP TO 8 ACRES
AND 2 ACRES RESPECTI VELY WLL BE REMEDI ATED. | F THE RESI DENTI AL PRCPERTY | S LESS THAN TWD
ACRES, THE ENTI RE PARCEL, REGARDLESS OF S| ZE, WOULD BE REMEDI ATED | F THE ARSENI C LEVELS AS
DETERM NED FROM THE SAMPLI NG EXCEED 100 MY KG

A LI'M TED NUMBER OF RANDOM SAMPLES WOULD BE COLLECTED FROM DRI VEWAYS AND RESI DENTI AL SO LS AT
ANY OF THE TVEENTY- TWD RESI DENCES WH CH WVERE WTHIN THE R STUDY AREA BUT ARE QUTSI DE THE 100
M KG | SOPLETH. | F ANY SAMPLE CONTAI NS SURFACE SO L CONCENTRATI ONS GREATER THAN 100 Md KG
ARSENI C, THEN A RESI DENTI AL PARCEL WOULD BE SELECTED FOR SAMPLI NG AS QUTLI NED ABOVE AND
REMEDI ATED AS REQUI RED.

AT THE RESI DENTI AL PARCEL SUBJECT TO POTENTI AL REMVEDI ATI ON, A GARDEN AREA DESI GNATED FOR FOCD
PRODUCTI ON WOULD BE | DENTI FI ED ON THE RESI DENTI AL S| TE MAP ALONG W TH DRI VEWAYS, BU LD NGS AND
OTHER PHYSI CAL FEATURES. THE RESI DENTI AL AREA WOULD BE DI VIDED I NTO A GRID WTH THE LI NE

SPACI NGS SET AT 30 FEET. EACH OF THE 900 SQUARE FOOT AREAS DEFI NED BY THE GRID LI NES WOULD BE
SAMPLED TO DETERM NE THE ARSEN C LEVEL AT THE SURFACE AND THE SI X | NCH DEPTH. THE TWD SAMPLES
FOR ANALYSI S FROM EACH 900 SQUARE FOOT AREA ( SURFACE AND SUBSURFACE) WOULD BE A COWCSI TE OF THE
LESS THAN 2 MM S| ZE FRACTI ON FROM EACH COF THE FOUR QUADRANTS OF THE AREA. | F ANY OF THE SAMPLES
FROM THE SURFACE OR SUBSURFACE EXCEED THE 100 MJ KG ARSENI C LEVEL, THEN THAT 900 SQUARE FOOT
AREA WOULD BE SUBJECTED TO REMEDI ATI ON

SAMPLES COLLECTED DURI NG THE RI/FS | NDI CATE THAT WHERE RESI DENTI AL SO LS ARE CONTAM NATED,

ARSEN C CONCENTRATI ONS ARE ABOVE 100 M&J KG I N THE TOP TWELVE | NCHES OF SO L. SAWPLES TAKEN FROM
El GHTEEN AND TWENTY- FOUR | NCH DEPTHS WERE AT BACKGROUND LEVELS. IT IS ASSUMED THAT I N THE

NON- GARDEN AREAS WHERE NO | NVASI VE ACTI VI TIES OCCUR, TWVELVE | NCHES OF COVER W LL PROVI DE

SUFFI CI ENT PROTECTI ON FCR THE RESI DENTS.

THE REMEDI ATI ON OF THOSE NON- GARDEN YARD AREAS WHI CH EXCEED THE 100 M3 KG ARSEN C LEVEL
THEREFORE WOULD | NVOLVE SOVE COVBI NATI ON OF THE FOLLOWN NG ACTIONS TO M NI M ZE EXPOSURE OF THE
RESI DENTS TO CONTAM NATED SURFACE SO LS. 1) |F TOPOGRAPHY, BU LDI NG FOUNDATI ON LEVEL AND

RESI DENT PERM T, 12 INCHES OF SO L COVER WOULD BE PLACED. 2) IF IT IS POSSI BLE TO MAI NTAIN
TOPOGRAPHY CONSI STENT W TH | MVEDI ATELY ADJACENT AREAS, COR | F THE RESI DENT REQUESTS, THE REMOVAL
OF TWELVE | NCHES OF SO L AND REPLACEMENT W TH TWELVE | NCHES OF CLEAN SO L MAY BE REQUI RED. 3)

I F SURFACE SO L ARSENI C CONCENTRATI ONS OF LESS THAN 100 M& KG CAN BE ACH EVED BY REMOVI NG 6

I NCHES OR LESS OF EXISTING SO L, TH'S WOULD BE DONE, AND SUFFI CI ENT CLEAN SO LS (20 Md KG



ARSENI C) WOULD BE PLACED ON THE EXCAVATED AREAS. | N ANY OF THESE CASES, THE AREAS WOULD BE
RESTORED TO THEI R FORMER VEGETATED CONDI Tl ONS.

AS NOTED BELOW EXCAVATI ON BELOW AREAS REMEDI ATED WOULD BE PRCHI Bl TED BY COUNTY ORDI NANCE,
UNLESS THE SO L | S DEMONSTRATED TO CONTAI N LESS THAN 100 MY KG ARSENI C.

I N GARDEN AREAS, THE | NVASI VE AND M XI NG ACTI VI TI ES ASSOCI ATED W TH GARDENI NG COULD RESULT I N
ELEVATED LEVELS OF ARSEN C BELOW THAT FOUND | N THE ADJACENT SO LS. TWENTY- FOUR | NCHES OF SO L
WOULD THEREFORE BE REMOVED AND REPLACED W TH CLEAN SO L FROM OFF- SI TE SOURCES ( LT 20 M3 KG
ARSENI C) .

ROADWAYS AND DRI VEWAYS AT EXI STI NG RESI DENTI AL PROPERTI ES ARE PAVED W TH GRAVEL OR OTHER

NON- ASPHALTI C, NON- CEMENT NMATERI ALS.  WHERE THE SURFACE SO L ARSENI C CONCENTRATI ONS EXCEED 100
M& KG THESE GRAVELS WOULD BE CLEANED UP. SI X I NCHES OF EXI STI NG GRAVEL WOULD BE REMOVED AND
REPLACED W TH CLEAN | MPORTED GRAVEL OR ROAD BASE ( LT 20 MJ KG ARSENI C) .

CONTAM NATED SO L AND GRAVEL WLL BE DI SPOSED OF AT AN OFF-SI TE FACI LI TY APPROVED BY EPA, SUCH
AS THE GRI ZZLY GULCH TAI LI NGS | MPOUNDVENT NEAR LEAD, SOQUTH DAKOTA. UNDER SECTI ON 121(F)(3) OF
CERCLA, ANY COFF-SITE DI SPCSAL FACI LI TY USED MUST BE CPERATI NG | N COVPLI ANCE W TH ALL APPLI CABLE
FEDERAL LAW AND STATE REQUI REMENTS. THE DI SPCSAL W LL BE UNDERTAKEN | N COVPLI ANCE W TH EPA
PCOLI CY ANDY OR REGULATI ONS GOVERNI NG OFF- SI TE DI SPOSAL OF CERCLA WASTE.

FOLLOW NG REMOVAL ANDY OR COVERI NG ACTI VI TIES, COWPCSI TE SO L SAMPLES WOULD BE TAKEN AT ONE | NCH
AND AT ONE-HALF THE DEPTH OF SO L OR GRAVEL COVER FROM ALL REMEDI ATED AREAS | N THE MANNER

PREVI QUSLY DESCRI BED, AND ANALYZED FOR TOTAL ARSEN C CONCENTRATI ONS.  SAMPLI NG DENSI TY WLL BE
SI M LAR TO THAT REQUI RED FOR PRE- REMEDI ATI ON SAMPLI NG  TH' S CONFI RVATI ON SAMPLI NG WOULD CONFI RM
THAT ARSENI C LEVELS HAVE BEEN BROUGHT TO BELOW 100 M KG  SI'M LAR SAMPLI NG AND ANALYSI S WOULD
ALSO BE PERFORMED AFTER ANY FLOCD EVENT THAT RESULTED | N | NUNDATI ON OF ANY RESI DENTI AL PRCPERTY
WTH N THE SI TE.

THE ARSENI C ANALYSI S OF SO LS AND OTHER NMATERI AL AT THE SI TE MAY BE PERFORMED USI NG AN

EPA- APPROVED LABORATORY OR BY A COMBI NATI ON OF LABORATORY AND FI ELD ANALYSI S USI NG A PORTABLE
X- RAY FLUORESCENCE (XRF) | NSTRUVENT. THE USE OF Fl ELD- PORTABLE | NSTRUMENTS W LL BE ACCEPTABLE
AFTER DEVELOPMENT OF EPA- ACCEPTABLE QUALI TY ASSURANCE/ QUALI TY CONTROL AND CALI BRATI ON AT AN
ACCEPTABLE DETECTION LIM T FOR THE CONCENTRATI ONS BEI NG ANALYZED. | F SAMPLES ARE ANALYZED BY
XRF IN THE FI ELD, 15 PERCENT CF THE | NI TI AL CHARACTERI ZATI ON AND CONFORNVATI ONAL SAMPLES W LL BE
SPLIT AND SENT TO AN EPA- APPROVED ANALYTI CAL LABCRATCRY TO CONFI RM THE FI ELD RESULTS AND, FOR
CONFORNMATI ONAL  SAMPLES, THAT THE ARSEN C LEVELS ARE LESS THAN 100 MY KG

THE THREE COUNTI ES | NVOLVED, MEADE, BUTTE AND LAWRENCE, HAVE ALL EXPRESSED A W LLI NGNESS TO
ENACT CONTRCLS SI M LAR TO THOSE QUTLINED I N APPENDI X D OF THE FEASI BI LI TY STUDY. THESE
I NSTI TUTI ONAL CONTROLS WOULD | NCLUDE:

COUNTY ZONI NG AND BUI LDI NG PERM T REGULATI ONS WOULD BE ADOPTED PRCHI BI TI NG RESI DENTI AL AND
COMMERCI AL DEVELCPMENT W TH N THE TAI LI NGS DEPCSI T AREAS AND PRCHI BI TI NG RESI DENTI AL DEVELOPMENT
OF PROPERTI ES THAT EXH BI T SURFACE SO L ARSENI C CONCENTRATI ONS EXCEEDI NG 100 M& KG

COUNTY REGULATI ONS WOULD BE ADOPTED PRCHI BI TI NG THE REMOVAL AND USE OF TAI LINGS SO LS FROM THE
TAI LI NGS DEPCSI T AREAS AND PRCHI Bl TI NG DI STURBI NG REMEDI ATED AREAS BELOW THE DEPTH OF SO L
REMOVAL/ COVER UNLESS THE SO L |'S DEMONSTRATED TO CONTAI N LESS THAN 100 MY KG ARSENNC. M NI NG CF
THE TAI LI NGS DEPCSI TS WOULD BE ALLOWED SUBJECT TO PERTI NENT REGULATI ONS OF THE STATE OF SQUTH
DAKCTA.

EXCAVATI ON BELOW AREAS REMEDI ATED WOULD BE PROH Bl TED, UNLESS THE SO L | S DEMONSTRATED TO
CONTAI N LESS THAN 100 M& KG ARSENI C.

AN EDUCATI ON PROGRAM WOULD BE CONDUCTED ANNUALLY TO ACQUAI NT SI TE RESI DENTS W TH THE POTENTI AL
HEALTH HAZARDS ASSOCI ATED W TH EXPOSURE TO THE TAI LI NGS SO LS AND DOMNGRADI ENT ALLUVI AL
GROUNDWATERS WTHIN THE SITE. TH S EDUCATI ON WOULD ALSO | NCLUDE METHODS RESI DENTS CAN USE TO
M NI'M ZE | NCI DENTAL | NGESTI ON OF CONTAM NATED MATERI ALS. A MECHANI SM TO | NFORM POTENTI AL
PROPERTY OMERS OF THE POTENTI AL HEALTH HAZARDS W LL ALSO BE | NCLUDED | N THE EDUCATI ON PROGRAM

IN THE EVENT COF A FLOOD WHERE CONTAM NATED MATERI ALS POTENTI ALLY WERE REDI STRI BUTED, THE FLOCDED



AREAS WOULD BE RESAMPLED. ACTI ON WOULD BE TAKEN TO RETURN ANY NEWY CONTAM NATED OR
RE- CONTAM NATED AREAS TO POST- REMEDI ATI ON CONDI Tl ONS.

THE SURFACE WATER QUALITY OF WH TEWOOD CREEK WOULD BE MONI TORED AT THE US GEOLOG CAL SURVEY
SAMPLI NG STATI ONS NEAR WH TEWOOD AND VALE FOUR TIMES A YEAR  THESE SAMPLI NG EVENTS WOULD BE
CONDUCTED | N LATE W NTER BEFORE MAJOR SNOW MELT RUNCFF; DURI NG PEAK RUNCFF IN SPRING DUR NG THE
LOWV FLOW PERI CD | N LATE SUMVER, AND ONCE | MVEDI ATELY FOLLOW NG A MAJCR PRECI Pl TATI ON EVENT.

CONTI NUED MONI TORI NG OF WH TEWDOD CREEK WATER QUALI TY | S NEEDED TO EVALUATE THE EFFECT OF
UNCERTAI N FUTURE RATES OF RELEASE OF ARSENI C FROM THE TAI LI NGS DEPOSI TS ON THE ENVI RONVENT.
THESE DATA WLL BE REVI EWED DURI NG THE FI VE- YEAR REVI EW

THE RULES OF THE OCCUPATI ONAL SAFETY AND HEALTH ACT WOULD APPLY TO THE CONSTRUCTI ON- TYPE
ACTI VI TIES CARRI ED QUT TO REMOVE ANDY OR COVER CONTAM NATED SO LS. | T IS ESTI MATED THAT | T WOULD
TAKE 9 TO 18 MONTHS TO | MPLEMENT THE COVERI NG ANDY OR REMOVAL COVPONENT OF THI' S ALTERNATI VE.

A REVIEWCOF SI TE CONDI TI ONS ( FI VE- YEAR REVI EW WOULD BE REQUI RED EVERY FI VE YEARS TO ENSURE THAT
HUVAN HEALTH AND THE ENVI RONMVENT ARE BEI NG PROTECTED BY THE REMEDI AL ACTI ON BEI NG | MPLEMENTED.
TH' S WOULD | NCLUDE, BUT NOT BE LI M TED TG

VERI FI CATI ON SAMPLI NG W THI N THE REMEDI ATED RESI DENTI AL AREAS.

A REVI EW OF DEVELOPMENT ACTIVITY WTH N THE SITE. | F DEVELOPMENT HAS TAKEN PLACE WVHICH I S
I NCONSI STENT W TH SPEC!I FI CATI ONS AS DESCRI BED | N EPA' S ROD, THESE PRCPERTI ES WOULD BE REQUI RED
TO BE REMEDI ATED I N A MANNER CONSI STENT W TH THE ROD.

A REVI EW OF THE EFFECTI VENESS OF THE EDUCATI ON PROGRAM | N ALERTI NG PRESENT AND POTENTI AL
PROPERTY OMNERS TO CONCERNS RELATED TO THE CONTAM NATI ON WHI CH REMAINS ON SI TE.

A REVI EW OF COVPLI ANCE W TH THE MONI TORI NG VELL BAN I N THE FLOCDPLAI N.

A REVI EW OF THE SURFACE WATER QUALI TY DATA COLLECTED FROM WH TEWOOD CREEK TO ASSURE THAT LEVELS
PROTECTI VE CF HUVAN HEALTH AND AQUATI C LI FE ARE BEI NG NMAI NTAI NED.

ALTERNATI VE 4A: | NSTI TUTI ONAL CONTROLS W TH COVERI NG ANDY OR REMOVI NG OF SURFACE SO LS OF
EXI STI NG RESI DENTI AL PROPERTI ES ( ALLON NG FUTURE DEVELCPIMENT)

TH' S ALTERNATI VE WOULD | NVOLVE THE SAME ACTI VI TI ES AS ALTERNATI VE 4, BUT WOULD ALLOW FUTURE
DEVELOPMENT W TH N THE CONTAM NATED FRI NGE AREAS OF THE 100- YEAR FLOCDPLAI N QUTSI DE OF THE

TAI LI NGS AREAS, FOLLOW NG REMEDI ATI ON TO PROVI DE CONDI TI ONS PROTECTI VE OF HUVAN HEALTH. THE
COUNTY ORDI NANCES TO BE ENACTED AS ADDI TI ONAL | NSTI TUTI ONAL CONTROLS WOULD ALLOW FCR A VAR ANCE
I'N WHI CH AN APPROVAL OF PLAN FOR COVER ANDY OR REMOVAL OF SO LS OF GREATER THAN 100 MY KG WOULD
BE REQUI RED BY THE SOUTH DAKOTA DEPARTMENT OF NATURAL RESOURCES PRI CR TO DEVELOPMENT OF THE
LAND.

A VAR ANCE PROCEDURE ALLOWN NG DEVELOPMENT ON LANDS W THI N THE SI TE (BUT QUTSI DE THE TAI LI NGS
DEPCSI T AREAS), FOLLOW NG APPRCPRI ATE REMEDI ATI ON, WOULD BE ADOPTED. A VAR ANCE PROCEDURE
ALLOWN NG PUBLI C WORKS DEVELOPMENTS ON LAND | NSI DE THE TAI LI NGS DEPCSI T AREAS, FOLLOW NG
APPRCPRI ATE REMEDI ATI ON, WOULD ALSO BE ADCPTED.

A POTENTI AL DEVELOPER MJUST SAMPLE THE SURFACE SO LS OF ANY PARCEL I N THE FRI NGE AREA DETERM NED
TO CONTAI N CONTAM NATED SO LS. THE SAWPLI NG PROGRAM WOULD BE SI M LAR TO THAT QUTLI NED FOR

RESI DENTI AL REMEDI ATI ON | N ALTERNATI VE 4 TO | DENTI FY WHI CH PORTI ONS OF THE PARCEL CONTAI N
CONCENTRATI ONS OF ARSENI C GREATER THAN 100 M3 KG  THE DEVELOPER THEN WOULD SUBM T SAMPLE
RESULTS AND A REMEDI AL PLAN TO THE SOUTH DAKCTA DEPARTMENT OF NATURAL RESCURCES. TH' S REMEDI AL
PLAN WOULD DESCRI BE REMOVAL, COVER OR OTHER PROCEDURES FOR BRI NG NG ALL SURFACE SO LS TO 100
M KG AND WOULD | NCLUDE PLANS FOR CONFI RVATORY SAMPLI NG

AFTER APPROVAL OF THE PLAN, THE DEVELCPER MAY PERFORM THE WORK AND CONFI RVATORY SAMPLING  THE
DEVELOPER WOULD ALSO ASSUVE THE OBLI GATI ON OF COVPLYI NG WTH A COUNTY REGULATI ON PRCHI Bl TI NG THE
REMOVAL COR | MPAI RVENT OF ANY COVERS PLACED ON THE PARCEL UNDER THE PLAN UNLESS PRE- APPROVED BY
THE STATE.



ALTERNATI VE 5: | NSTI TUTI ONAL CONTROLS W TH FENCI NG OF TAI LI NGS DEPCSI T AREAS AND COVERI NG
ANDY OR REMOVI NG OF SURFACE SO LS OF EXI STI NG RESI DENTI AL PROPERTI ES

TH S ALTERNATI VE WOULD | NVOLVE THE SAME ACTI VI TIES AS ALTERNATI VE 4 WTH THE ADDI TI ON CF

I NSTALLATI ON COF FENCI NG AROUND THE PERI METER OF THE TAI LI NGS DEPCSI T AREAS. A THREE- STRAND
BARBED W RE FENCE, OR EQUI VALENT, WOULD BE | NSTALLED, USI NG EXI STI NG FENCI NG WHERE AVAI LABLE.
THE PURPCSE OF THE FENCE WOULD BE TO REDUCE CURRENT EXPOSURES OF SI TE RESI DENTS TO THE ELEVATED
SURFACE SO L ARSENI C CONCENTRATI ONS BY DI SCOURAG NG ACCESS TO THE TAI LI NGS DEPCSI T AREAS. ARARS
WOULD BE THE SAME AS FOR ALTERNATI VE 4.

ALTERNATI VE 7: | NSTI TUTI ONAL CONTRCOLS W TH PARTI AL SO L COVER COF TAI LI NGS DEPCSI T AREAS AND
COVERI NG ANDY OR REMOVI NG OF SURFACE SO LS OF EXI STI NG CONTAM NATED RESI DENTI AL PROPERTI ES

TH S ALTERNATI VE WOULD | NVOLVE THE SAME ACTI VI TI ES AS ALTERNATI VE 4 WTH THE ADDI TI ON CF
PLACEMENT OF SO L COVER OVER BARREN AREAS (I.E., DEVO D OF VECGETATION) I N THE TAI LI NGS DEPCSI T
AREAS. BARREN AREAS WOULD BE | DENTI FI ED BASED ON FI ELD OBSERVATI ONS AND REVI EW OF AERI AL
PHOTOGRAPHS. | N THE PLACES WHERE THESE BARE AREAS FORM STEEP BANKS ALONG THE CREEK, THESE BANKS
WOULD BE PEELED BACK TO CREATE BANKS HAVI NG SLOPES OF NO MORE THAN 1 HORI ZONTAL TO 3 VERTI CAL.
THE PEELED- BACK TAI LI NGS MVATERI ALS WOULD BE PLACED I N LAYERS ON THE ADJO NI NG TAI LI NGS DEPCSI TS
BEFORE PLACEMENT OF THE SO L COVER SI X TO 12 | NCHES OF NATI VE SO LS | MPORTED FROM OFF- SI TE
SOURCES WOULD BE SPREAD OVER THE BARREN ANDY OR STABI LI ZED TAI LI NGS DEPCSI TS. TH S COVER WOULD
BE VECGETATED W TH NATI VE GRASSES TO STABILIZE I T AND MNIM ZE ERCSION. | T | S ESTI MATED THAT
APPROXI MATELY 700 ACRES (25 PERCENT) OF THE TAI LI NGS DEPCSI TS ARE CANDI DATES FOR PARTI AL SO L
COVER

PARTI AL COVER ACTI VI TI ES WOULD BE DESI GNED AND | MPLEMENTED TO COWVPLY W TH THE OCCUPATI ONAL
SAFETY AND HEALTH REGULATI ONS.

ALTERNATI VE 9: | NSTI TUTI ONAL CONTRCLS W TH REMOVAL OF TAI LI NGS DEPCSI TS AREAS, AND ALLUVI AL
TAI LI NGS FROM TAI LI NGS DEPCSI T AREAS, ON- SI TE DI SPCSAL OF TAI LI NGS, AND COVERI NG AND/ OR REMOVI NG
OF SURFACE SO LS OF EXI STI NG RESI DENTI AL PROPERTI ES

TH' S ALTERNATI VE WOULD | NVOLVE THE SAME ACTI VI TI ES AS ALTERNATI VE 4 WTH THE ADDI TI ON OF REMOVAL
OF ALLUVI AL TAILINGS AND ON-SI TE DI SPOSAL OF THESE TAILINGS. THE SI TE WOULD BE DI VI DED | NTO

El GHT BLOCKS ( SEGMENTS) FOR LOd STI CAL PURPCSES. AT EACH BLOCK, THE TAI LI NGS DEPCSI TS WOULD BE
REMOVED USI NG A FRONT- END LOADER AND TWD TRUCKS. THE EXCAVATED MATERI ALS WOULD BE STOCKPI LED
PRI OR TO FEEDI NG THROUGH A SCREEN PLANT. THE SCREEN PLANT WOULD SEPARATE MATERI AL | NTO THREE

S| ZE CATECORI ES: -24 MESH (ASSUMED TO BE ALL TAILINGS), -10 TO +24 MESH (ASSUMED TO BE M XED
TAI LI NGS AND ALLUVI UM) AND +10 MESH (ASSUMED TO BE ALLWI UM . ALLUVI UM S| ZED MATERI AL WOULD BE
WASHED AND RETURNED TO THE STREAM BED. TAI LI NGS AND M XED MATERI AL WOULD BE HYDRAULI CALLY
TRANSPORTED TO AN ON-SI TE TAI LI NGS | MPOUNDMVENT.  SI X I NCHES OF NATI VE SO LS BROUGHT I N FROM
AREAS CFF THE SI TE WOULD BE PLACED OVER THE EXCAVATED AREAS, AND GRASS WOULD BE PLANTED TO
STABI LI ZE THE SO LS AND M NI M ZE ERCSI ON.

THE REMOVAL OF TAI LI NGS MATERI ALS FROM THE TAI LI NGS DEPOSI T AREAS WOULD REQUI RE COVPLI ANCE W TH
THE OCCUPATI ONAL SAFETY AND HEALTH ACT. CONSTRUCTI ON, USE AND POST- CLOSURE NMAI NTENANCE OF THE
TAI LI NGS DEPCSI T FACI LI TY THAT WOULD BE EMPLOYED TO | NTER THE TAI LI NGS WOULD REQUI RE COVPLI ANCE
W TH THE SOUTH DAKOTA SCLI D WASTE RULES.

#SCA
VII. SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

THI S SECTI ON PRESENTS A COMPARI SON OF ALTERNATI VES USI NG NI NE COVPONENT CRI TERIA.  THESE
CRITERI A, WH CH ARE LI STED BELOWN ARE DER VED FROM REQUI REMENTS CONTAI NED | N SECTI ON 300. 68

(H (2) OF THE NATI ONAL CONTI NGENCY PLAN AND CERCLA SECTIONS 121(A) AND (B). TABLE A-6 CONTAI NS
A SUWARY OF THE COMPARATI VE ANALYSI S.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT;
COVPLI ANCE W TH ARARS;

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME;
LONG TERM EFFECTI VENESS AND PERVANENCE;

SHORT- TERM EFFECTI VENESS,;

| MPLEMENTABI LI TY;

oakwbdpE



7. CCsT,
8. STATE ACCEPTANCE; AND
9. COMMVUNI TY ACCEPTANCE.

CRI TERI ON 1: PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALL OF THE ACTI ON ALTERNATI VES WOULD PROVI DE SOVE PROTECTI ON OF THE HEALTH OF SI TE RESI DENTS.
THE BAN ON USE OF THE ALLUVI AL AQUI FER, | F CONTI NUED, WOULD PROTECT THE HEALTH OF RESI DENTS FROM
THE | MPACTS OF | NGESTI NG THESE GROUNDWATERS.  REMOVI NG ANDY OR COVERI NG SO LS OF EXI STI NG

RESI DENTI AL PROPERTI ES THAT HAVE SURFACE SO L CONCENTRATI ONS GREATER THAN 100 ME KG ARSENI C
WOULD REDUCE THE EXPCSURES OF THE RESI DENTS OF THESE PROPERTIES TO ACCEPTABLE LEVELS.

ALTERNATI VE 9 WOULD PROVI DE THE GREATEST AMOUNT OF OVERALL PROTECTI VENESS BECAUSE, | N ADDI TI ON
TO THE PROTECTI ON FROM ELEVATED RESI DENTI AL SO L ARSENI C CONCENTRATI ONS, | T WOULD ALSO REMOVE
THE TAI LI NGS DEPCSI TS PROVI DI NG PROTECTI ON FROM CONTACT W TH THESE MATERI ALS | N THE FUTURE AND
ALLON NG FOR EVENTUAL RESTCRATI ON OF GROUNDWATER QUALI TY. ALTERNATIVES 7 AND 9 WOULD ALLOW FCR
PROTECTI ON OF THE ENVI RONVENT BY REMOVI NG TAI LI NGS DEPCSI TS FROM ALONG WH TEWOOD CREEK. THI' S
WOULD DECREASE THE LOADI NG RATES COF CONTAM NANTS | NTO THE SURFACE WATER, ERCSI ON POTENTI AL,

M GRATI ON AND MOBI LI TY OF THE CONTAM NANTS AND THE CHANCE OF REDEPOSI TI NG THE TAI LI NGS | NTO THE
ENVI RONMVENT.  HOWEVER, THI'S ALTERNATI VE WOULD RESULT | N A NMASSI VE ENVI RONVENTAL DI STURBANCE
ALONG ElI GATEEN M LES OF WH TEWDCD CREEK, WH CH | S CURRENTLY A RELATI VELY STABLE ECOSYSTEM
REMOVAL OF THE CONTAM NATED ALLUVI UM WOULD ALSO DESTROY THE DOANGRADI ENT ALLUVI AL AQUI FER

ALTERNATI VE 7 WOULD BE SOVEWHAT LESS EFFECTI VE THAN ALTERNATI VE 9, BUT SOVEWHAT MORE EFFECTI VE
THAN ALTERNATI VES 4, 4A AND 5 BECAUSE BARE TAI LI NGS WH CH MAY POTENTI ALLY BE | NGESTED BY SI TE
RESI DENTS WOULD BE COVERED. THE ADDI TI ON CF FENCI NG | N ALTERNATI VE 5 WOULD NOT BE MORE
EFFECTI VE | N PROTECTI NG RESI DENTS FROM THE TAI LI NGS DEPCSI TS. REMOVAL OF ADDI Tl ONAL

CONTAM NATED MATERI AL FOR FUTURE DEVELOPMENT | N ALTERNATI VE 4A COULD RESULT IN A SVALL

| NCREMENTAL LCSS OF EXPOSURE TO RESI DENTS.

UNDER THE NO ACTI ON ALTERNATI VE, NO REMEDI ATI ON WOULD TAKE PLACE OTHER THAN CONTI NUED
ENFORCEMENT OF THE CURRENT STATE REGULATI ON PRCH Bl TI NG THE | NSTALLATI ON OF WATER SUPPLY WVELLS
I'N THE 100- YEAR FLOODPLAI N OF WH TEWDCD CREEK. BASED ON THE CHARACTERI STI CS OF THE CONTAM NANTS
PRESENT, THE Rl SKS TO HUVAN HEALTH AND THE ENVI RONVENT WOULD REMAI N AT THE UNACCEPTABLE LEVEL
DESCRI BED I N THE ENDANGERVENT ASSESSMENT.

CURRENT EPA GUI DANCE REQUI RES THAT A PUBLI C HEALTH AND ENVI RONMVENTAL EVALUATI ON BE CONDUCTED
EVERY FI VE YEARS FOR ANY ALTERNATI VES I N WH CH HAZARDOUS SUBSTANCES, PCLLUTANTS OR CONTAM NANTS
REMAIN ON-SITE.  THE FI VE- YEAR PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ONS WOULD THEREFORE BE
REQUI RED FOR ALL ALTERNATI VES EXCEPT ALTERNATIVE 9, AND WOULD ALLOW ASSESSMENT OF WHETHER FUTURE
ACTI ON OR REMEDI ATI ON WOULD BE REQUI RED. ANY PROBLEMS W TH PROTECTI VENESS | DENTI FI ED I N THE

FI VE- YEAR REVI EW6 W LL BE ADDRESSED AT THAT TI ME

CRI TERI ON 2: COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

DUE TO NATURE AND EXTENT OF CONTAM NATION, IT IS UNLI KELY THAT ANY ALTERNATI VE WOULD ACHI EVE
COVPLI ANCE W TH THE FOLLOW NG CHEM CAL- SPECI FI C ARARS FOR THE DOANGRADI ENT ALLUVI AL
GROUNDWATERS: THE NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS AND THE STATE OF SQUTH DAKCTA
DRI NKI NG WATER STANDARDS W TH RESPECT TO ARSENI C AND OCCASI ONALLY CADM UM AND SELENI UM

AS DI SCUSSED | N SECTION |V THE SURFACE WATER OF WH TEWDOD CREEK WOULD NOT ACHI EVE COVPLI ANCE

W TH THE WATER QUALI TY CRI TERI A FOR THE PROTECTI ON OF HUVAN HEALTH FROM THE CONSUMPTI ON OF FI SH
W TH RESPECT TO ARSENI C FOLLOW NG | MPLEMENTATI ON OF THESE ALTERNATI VES BECAUSE UPSTREAM SURFACE
WATER EXCEEDS TH S CRITERION. HOMNEVER, WH TEWOOD CREEK ENTERI NG THE SI TE MEETS THE AQUATI C LI FE
CRI TERI A ESTABLI SHED BY THE STATE FOR THI S SECTI ON OF THE CREEK AND THE WATER QUALITY CRI TER A
FOR CHRONI C TOXI A TY TO AQUATI C LI FE.

FOR ALL ACTI ON ALTERNATI VES, DURI NG THE REMOVAL AND/ OR COVERI NG OF RESI DENTI AL SO LS OR TAI LI NGS
DEPCSI TS, COWPLI ANCE MUST BE MAI NTAI NED W TH THE NATI ONAL PRI MARY AND SECCONDARY AMBI ENT Al R
QUALI TY STANDARDS AND THE SOUTH DAKOTA AMBI ENT Al R QUALI TY STANDARDS. THE RULES OF THE

OCCUPATI ONAL SAFETY AND HEALTH ACT WOULD APPLY TO THE ON-SI TE ACTI VI TI ES CARRI ED OQUT DURI NG
REMEDI AL DESI GN AND REMEDI AL ACTI ON.  CONTI NUED ENFORCEMENT OF THE RULE PRCH Bl TI NG THE

I NSTALLATI ON CF WATER SUPPLY WELLS WTHI N THE SI TE WOULD CONTI NUE TO ACH EVE COVPLI ANCE W TH THE



SOUTH DAKOTA WATER RI GHTS RULES.

THE ARCHAEOLOG CAL AND HI STCRI C PRESERVATI ON ACT; NATI ONAL HI STORI C PRESERVATI ON ACT; H STORI C
SI TES, BU LDI NGS AND ANTI QUI TI ES ACT; FI SH AND W LDLI FE COORDI NATI ON ACT; ENDANGERED SPECI ES
ACT; FLOCDPLAI N MANAGEMENT; AND PROTECTI ON OF WETLANDS ARE ALL POTENTI ALLY APPLI CABLE FOR
ALTERNATIVES 7 AND 9. A DEFI NI TI VE DETERM NATI ON OF THE POTENTI AL | MPACTS OF | MPLEMENTI NG THESE
ALTERNATI VES WLL BE MADE IN THE DESIGN OF TH' S REMEDI AL ACTI ON AND NECESSARY STEPS TAKEN TO
ACHI EVE COVPLI ANCE.

CRITERION 3: REDUCTION OF TOXICI TY, MOBILITY, OR VOLUVE

ALTERNATI VE 9 WOULD ACHI EVE THE MOST S| GNI FI CANT REDUCTI ON IN MOBI LI TY OF ARSENI C FROM TAI LI NGS
DEPCSI TS AND CONTAM NATED ALLUVI UM FROM ALONG WH TEWOOD CREEK BY THE REMOVAL OF THESE MATERI ALS
TO AN | MPOUNDMENT.  NO REDUCTION I N TOXICI TY OR VOLUME WOULD BE ACCOWPLI SHED, HOWEVER. THERE
WOULD ALSO BE LI M TED REDUCTI ON I N MBI LI TY AND VOLUME OF ARSENIC I N SO LS ADJACENT TO

RESI DENTI AL AREAS. ALTERNATI VE 7 WOULD ACH EVE LI M TED REDUCTI ON OF THE MOBI LI TY AND VOLUME OF
ARSENI C I N SO LS ADJACENT TO RESI DENTI AL AREAS. | T WOULD, IN ADDI TI ON, ACH EVE SOME REDUCTI ON
IN MOBILITY OF ARSENI C FROM THE TAI LI NGS BY COVERI NG THE BARE AREAS OF THESE DEPCSI TS.

ALTERNATI VES 4, 4A AND 5 WOULD ACHI EVE LI M TED REDUCTI ON OF THE MBI LI TY AND VOLUVE OF ARSENI C
FROM SO LS ADJACENT TO RESI DENTI AL AREAS BY MOVI NG THE CONTAM NATED MATERI AL TO A SECURE STORACE
AREA. THE MAJORITY OF ARSENI C AT THE SI TE | S CONTAI NED I N TAI LI NGS DEPCSI TS WH CH WOULD NOT

I NCUR ANY REDUCTION IN TOXICI TY, MOBILITY, OR VOLUVE UNDER THESE ALTERNATI VES.

UNDER THE NO ACTI ON ALTERNATI VE, NO REDUCTION OF TOXICI TY, MOBILITY, OR VOLUVE OF THE TAI LI NGS
CONSTI TUENTS ON SI TE WOULD OCCUR

CRI TERI ON 4: LONG TERM EFFECTI VENESS AND PERVANENCE

THE GREATEST REDUCTI ON I N RI SK WOULD BE ACHI EVED BY ALTERNATI VE 9 THROUGH REMOVAL OF THE

TAI LI NGS DEPCSI TS FROM ALONG WH TEWOOD CREEK. THE ON-SI TE DI SPCSAL OF TAI LI NGS DEPCSI TS WOULD BE
CONSI DERED THE MOST EFFECTI VE REMEDY, BUT NOT A PERVANENT REMEDY BECAUSE THE POTENTI AL EXI STS
FOR DI SPOSAL FACI LI TY FAI LURE. PARTI AL COVER OF EXPCSED TAI LI NGS I N ALTERNATI VE 7 WOULD PROVI DE
SOME REDUCTI ON OF RI SK BUT WOULD NOT BE CONSI DERED A PERVANENT REMEDY BECAUSE THE POTENTI AL

EXI STS FOR COVER FAl LURE.

THE REMOVAL/ COVERI NG OF RESI DENTI AL SO LS I N ALL ACTI ON ALTERNATI VES WOULD ACH EVE A Rl SK
REDUCTI ON FROM EXPOSURE TO THESE SO LS. TH' S WOULD NOT BE CONSI DERED A PERVMANENT REMEDY FOR
RESI DENTI AL SO L CONTAM NATI ON | F ANY CONTAM NATION IS ALLONED TO REMAI N

THE | NSTI TUTI ONAL CONTRCLS PORTI ON OF ALTERNATI VES 4, 4A, 5 AND 7 WOULD ALLOW A REDUCTI ON OF

RI SK TO SI TE RESI DENTS BY LI M TI NG EXPOSURE TO TAI LI NGS DEPCSI TS. THE LONG TERM EFFECTI VENESS
WOULD BE DEPENDENT ON THE LOCAL GOVERNMVENT' S ABI LI TY TO ENACT, | MPLEMENT AND ENFORCE THESE
CONTROLS. UNFORSEEN FUTURE COVMMUNI TY PRESSURE TO ALLOW UNRESTRI CTED DEVELOPMENT | N THE AREA MNAY
RESULT IN THE LACK OF ENFORCEMENT OR REVOCATI ON OF THE PROPCSED ZONI NG CONTRCLS.

THE ADDI TI ON OF A DEVELOPMENT VARl ANCE WOULD SLI GHTLY | NCREASE THE EFFECTI VENESS AND PERVANENCE
OF ALTERNATI VE 4A WHEN NEW AREAS ARE CLEANED UP PRI OR TO DEVELOPMENT. THE ADDI TI ON OF FENCI NG
I'N ALTERNATIVE 5 | S NOT BELI EVED TO ADD TO THE LONG TERM EFFECTI VENESS CR PERVMANENCE OF THI S
ALTERNATI VE.

THE NO ACTI ON ALTERNATI VE WOULD NOT BE EFFECTI VE, AS NO ACTI ON | S BEI NG TAKEN TO REDUCE THE
MAJOR RI SK PATHWAYS. THE RESTRI CTI ON ON USE OF THE WATER SUPPLY HAS BEEN ENFORCED SI NCE 1985
AND |'S LI KELY TO REVAI N AN ENFORCEABLE REGULATI ON.

CRI TERI ON 5: SHORT- TERM EFFECTI VENESS

THE | NSTI TUTI ONAL CONTRCLS PCRTI ON OF THE ACTI ON ALTERNATI VES WOULD PROVI DE SHORT- TERM

EFFECTI VENESS | N THAT I T IS ANTI Cl PATED THAT | NSTI TUTI ONAL CONTRCLS WOULD BE | MVEDI ATELY

ENACTED, | MPLEMENTED AND ENFORCED. NO CONTAM NATED MATERI AL WOULD BE DI STURBED I N THI S PROCESS,
THEREFORE THERE WOULD BE NO NEED TO PROTECT THE COMMUNI TY, THE WORKERS OR THE ENVI RONMENT DURI NG
| MPLEMENTATI ON.



THE REMOVAL/ COVER PORTI ON OF THESE ALTERNATI VES WOULD ALSO BE | MPLEMENTED I N A SHORT PERI CD OF
TI ME SI NCE CONTAM NATED MATERI ALS | N THE RESI DENTI AL AREAS AVAI LABLE FOR DI RECT EXPCSURE WOULD
BE EXCAVATED ANDY OR COVERED W THI N A FEW MONTHS FROM BEG NNI NG OF ACTIVITY. M NOR | MPACTS TO
THE SI TE RESI DENTS, WORKERS AND THE ENVI RONVENT ARE ANTI Cl PATED WH LE EXCAVATI ON AND COVERI NG
ARE UNDERWAY. | T IS ANTI G PATED THAT THESE EFFECTS CAN BE M TI GATED BY PROPER PLANNI NG AND USE
OF PERSONAL PROTECTI VE EQUI PMENT ACCORDI NG TO CSHA REGULATI ONS.

| MPLEMENTATI ON OF ALTERNATI VE 7 WOULD BEG N | MVEDI ATELY, BUT I T IS ANTI Cl PATED THAT I T WLL TAKE
THREE YEARS TO FULLY | MPLEMENT. TH S ALTERNATI VE COULD RESULT | N SOVE SHORT- TERM ADVERSE

ENVI RONMVENTAL | MPACTS DUE TO PHYSI CAL DI STURBANCES WHI LE | MPLEMENTI NG THE REMEDY. ALTERNATI VE 9
WOULD TAKE UP TO FI FTEEN YEARS TO FULLY | MPLEMENT. ALTHOUGH I T WOULD PROVI DE ADDI TI ONAL

PROTECTI ON BY REMOVI NG AND CONTAI NI NG THE TAILINGS, | T COULD RESULT I'N SI GNI FI CANT SHORT TERM
ADVERSE ENVI RONMVENTAL | MPACTS DUE TO THE EXTENSI VE PHYSI CAL DI STURBANCE THAT WOULD BE | NVOLVED
I'N THE EXCAVATI ON PROCESS TO | MPLEMENT THE REMEDY.

THE NO ACTI ON ALTERNATI VE IS NOT EFFECTI VE BECAUSE TH S ALTERNATI VE DOES NOTHI NG TO REDUCE THE
MAJOR RI SK PATHWAYS AT THE SITE. THE STATE REGULATI ON RESTRI CTI NG CONSTRUCTI ON OF WATER SUPPLY
WELLS IN THE SI TE | S ALREADY I N PLACE, AND BECAUSE NO | MPLEMENTATI ON ACTI VI TI ES WOULD BE

I NVOLVED, TH S ALTERNATI VE WOULD BE | MVEDI ATELY | MPLEMENTED.

CRI TERI ON 6: | MPLEMENTABI LI TY

THE STATE REGULATI ON PRCHI BI TI NG THE | NSTALLATI ON OF WATER SUPPLY WELLS WTHIN THE SITE IS
CURRENTLY BEI NG | MPLEMENTED. THE NO ACTI ON ALTERNATI VE | NCLUDES NO OTHER | MPLEMENTATI ON
ACTIONS, THUS THI S ALTERNATI VE | S | MPLEMENTABLE.

DURI NG THE PUBLI C COMVENT PERI OD THE LOCAL GOVERNMVENTS EXPRESSED THE W LLI NGNESS AND ABILITY TO
ENACT, | MPLEMENT AND ENFORCE | NSTI TUTI ONAL CONTROLS AS RECOMMENDED. LAWRENCE COUNTY PRESENTLY
HAS AN ORDI NANCE | N PLACE RESTRI CTI NG THE USE OF TAI LI NGS DEPCSI T SO LS. THE | NSTI TUTI ONAL
CONTROLS PORTI ON OF ALL ACTI ON ALTERNATI VES | S THEREFORE | MPLEMENTABLE. THE SKI LLED WORKERS AND
CONSTRUCTI ON EQUI PMENT NEEDED TO | MPLEMENT CLEAN UP ACTIVITIES | N THE ACTI ON ALTERNATI VES ARE
READI LY AVAI LABLE SI NCE REMOVAL, TRANSPCRT AND DI SPOSAL TECHNI QUES ARE COVMONLY USED | N NEARBY
M NI NG CPERATI ONS.  ALTERNATI VE 5 | NCLUDES FENCI NG WHI CH, WHERE POSSI BLE, WOULD | NCLUDE THE USE
OF EXI STI NG FENCES. OBTAI NI NG RI GHT- OF- WVAY FOR CONSTRUCTI ON OF NEW FENCES MAY PRESENT A PROBLEM
W TH | MPLEMENTI NG THI S REMEDY.

ALTERNATI VES 7 AND 9 CAN BE READI LY | MPLEMENTED FROM A TECHNI CAL STANDPQO NT. THESE ALTERNATI VES
HAVE THE POTENTI AL FOR A SHORT- TERM | MPACT ON THE ENVI RONVENT DUE TO PHYSI CAL DI STURBANCE | N THE
EXCAVATI ON PROCESS. CONSTRUCTI ON ACTI VI TI ES THEREFORE WOULD REQUI RE AN EXTENSI VE COORDI NATI ON
EFFORT TO CONTROL ADVERSE | MPACT TO THE ENVI RONVENT.

CRI TERION 7: COST

THE COST OF THE NO ACTI ON ALTERNATI VE WOULD BE $26, 000, THE COST ESTI MATED FOR THE FI VE- YEAR
PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON. ALTERNATIVE 4 | S THE LEAST COSTLY, AND ALTERNATI VE 9
THE MOST COSTLY. ALL ACTI ON ALTERNATI VES EXCEPT 5 HAVE AN ESTI MATED HI GH CAPI TAL COST AND LOW
OPERATI ON AND MAI NTENANCE (C&\) COST.  ESTI MATED OPERATI ON AND MAI NTENANCE ON THE FENCE OVER A
TH RTY YEAR PERI CD ARE APPROXI MATELY EQUAL TO ESTI MATED COST OF ORI G NAL | NSTALLATI ON

ESTI MVATED NET PRESENT VALUE COSTS, TOTAL CAPI TAL COSTS AND ANNUAL O&M COSTS FOR EACH ALTERNATI VE
FOLLOW FOR SQOVE OPTIONS, CERTAI N CAPI TAL COSTS ARE ASSUMED TO BE | NCURRED OVER THE COURSE CF
THE TH RTY YEAR PERI CD. NOT ALL ANNUAL O8M COSTS ARE | NCURRED EVERY YEAR CF THE THI RTY YEAR
PERI CD.

THE ESTI MATED COST FOR ALTERNATI VE 4 TO REMOVE/ COVER CONTAM NATED SO LS AT EXI STI NG

RESI DENCES |'S $638, 392 ($581, 000 CAPI TAL COSTS, $11,000 ANNUAL Q&M CCST). ALTERNATI VE 4A ADDS
TESTI NG AND REMOVAL/ COVER AT 15 ADDI TI ONAL RESI DENCES. COSTS ARE ESTI MATED TO BE $882, 813
($1, 028, 000 CAPI TAL COSTS AND $12, 000 ANNUAL O8M COST). ALTERNATIVE 5, WHI CH IS SIM LAR TO 4
W TH THE ADDI TI ON OF FENCING | 'S ESTI MATED AT $1, 345, 841 ($981, 000 CAPI TAL COSTS AND $31, 000
ANNUAL O8M COST). ALTERNATIVE 7, WH CH |'S ALTERNATI VE 4 WTH THE ADDI TION OF A PARTIAL SO L
COVER |'S ESTI MATED AT $5, 605, 254 ($5, 471, 000 CAPI TAL COSTS AND $16, 000 ANNUAL O8M OCST) .
ALTERNATI VE 9 |'S ESTI MATED AT $75, 054, 923 ($107, 575, 000 CAPI TAL COSTS AND $36, 000 ANNUAL O&M
COSTS) .



CRI TERI ON 8: STATE ACCEPTANCE
THE STATE OF SOUTH DAKOTA CONCURS W TH THE SELECTI ON OF ALTERNATI VE 4A.
CRI TERION 9: COMMUNI TY ACCEPTANCE

PUBLI C COMMVENTS THAT WERE RECEI VED | NDI CATED THAT THERE | S NO CONSENSUS ON WHAT PRESENTS THE
BEST REMEDI AL ALTERNATI VE FOR THE ARSENI C CONTAM NATED M LL TAI LI NGS ALONG WH TEWOOD CREEK.

SOME CI TI ZENS EXPRESSED THE OPI NI ON THAT THE TAI LI NGS APPEARED TO PRESENT NO HEALTH HAZARD AND
THAT THE NO ACTI ON ALTERNATI VE WAS THE BEST SOLUTI ON. AN EQUAL NUMBER FELT THAT THE TAI LI NGS
POSE A HAZARD TO HUMAN HEALTH AND THE ENVI RONVENT THAT CAN ONLY BE M TI GATED BY COVPLETE REMOVAL
(ALTERNATI VE 9). OTHER PECPLE WERE | N FAVOR OF THE REMEDY PROPCSED BY EPA, W TH RESERVATI ONS
ABQUT THE POTENTI AL EFFECT OF THE REMEDY ON THE ECONOM CS OF THE COMMUNI TY.

#SR
VI, THE SELECTED REMEDY

ALTERNATI VE 4A: | NSTI TUTI ONAL CONTROLS W TH COVERI NG ANDY OR REMOVI NG OF SURFACE SO LS OF
EXI STI NG RESI DENTI AL PROPERTI ES ( ALLON NG FUTURE DEVELOPMENT) .

BASED UPON A REVI EW OF | NFORVATI ON CONTAI NED | N THE SI TE ADM NI STRATI VE RECCRD, EPA HAS DECI DED
THAT THE MOST APPROPRI ATE REMEDY FOR THE WH TEWOOD CREEK SUPERFUND SI TE | S TO REMOVE ANDY OR
COVER CONTAM NATED RESI DENTI AL SO LS AND RESTRI CT ACCESS TO CONTAM NATED TAI LI NGS AND
GROUNDWATER BY USE OF | NSTI TUTI ONAL CONTRCLS. AS DESCRIBED I N SECTION | X BELON TH S REMEDY | S
THE MOST PROTECTI VE ALTERNATI VE WH CH WOULD NOT HAVE ADVERSE EFFECTS TO THE ENVI RONMENT. I T
ALSO PROVI DES THE GREATEST PROTECTI ON | N THE MOST COST- EFFECTI VE MANNER

I T I'S ESTI MATED THAT | T WOULD TAKE APPROXI MATELY 18 MONTHS TO | MPLEMENT | NSTI TUTI ONAL CONTRCLS
AND REMOVE/ COVER SURFACE SO LS OF EXI STI NG RESI DENTI AL PROPERTIES. | T IS ALSO ESTI MATED THAT 15
ADDI TI ONAL PROPERTI ES W LL BE DEVELCPED THROUGH VARI ANCE FROM COUNTY ORDI NANCE OVER THE THI RTY
YEAR PERI OD.

THE ESTI MATED NET PRESENT WORTH FOR THE SELECTED REMEDY | S $882, 813 (TABLE A-7). CAPI TAL COSTS
TOTAL $1, 028, 000, $581, 000 OF WHICH W LL BE SPENT DURI NG START- UP, $447,000 WH CH WLL BE
I NCURRED OVER THE THI RTY YEAR PERI OD. ANNUAL O&M COSTS ARE ESTI MATED TO BE $12, 000.

AT EXI STI NG RESI DENCES EXH Bl TI NG GREATER THAN 100 MY KG ARSENI C I N SURFACE SO LS, THESE SO LS
WOULD BE REMOVED ANDY OR COVERED | N GARDEN, NON- GARDEN AND ROADWAY AREAS. ALL MATERI AL REMOVED
WOULD BE PLACED I N A DI SPCSAL FACI LI TY APPROVED BY THE STATE AND EPA WH CH | S DESI GNED AND
CONSTRUCTED TO HOLD WASTES THAT ARE SI M LAR IN NATURE AND CONCENTRATI ON OF CONTAM NANTS. SO L
SAMPLI NG WOULD BE CONDUCTED BOTH ON THE SURFACE AND AT DEPTH FOLLOW NG THI S REMEDI AL ACTI ON TO
CONFI RM THAT REMEDI AL ACTI ON GOALS HAVE BEEN MET. ANY PROPERTI ES DEVELOPED UNDER VARl ANCE WOULD
BE SAMPLED AND REMEDI ATED IN A SIM LAR FASH ON. | F REMEDI ATED AREAS SHCOULD BE FLOODED THESE
AREAS WOULD BE RESAMPLED AND APPRCPRI ATE ACTI ON TAKEN TO RETURN ANY CONTAM NATED AREAS TO
POST- REMEDI ATI ON CONTAM NANT LEVELS. A FI VE- YEAR REVI EWWOULD BE PERFCRMVED FI VE YEARS AFTER
REMEDI ATI ON | S COVPLETED. SOUTH DAKOTA WATER RI GHTS RULES ( SECTI ON 74: 02: 06: 26) BAN ON WATER
VELLS IN THE WH TEWDOD CREEK 100- YEAR FLOODPLAI N WOULD ALSO BE CONTI NUED.

THE SCOPE AND PERFORVANCE OF THE REMEDY SELECTED IN THI S RCD ARE CONSI STENT W TH THE REMEDY
PROPOSED AT THE START OF PUBLI C COMMENT BECAUSE THE ELEMENTS OF REMEDI AL ACTI ON TO BE

| MPLEMENTED ARE THE SAME. | N RESPONSE TO COMMVENTS RECEI VED FROM C TI ZENS DURI NG THE PUBLI C
COMMENT PERI OD, EPA HAS DECI DED WARNI NG SI GNS AND NOTI CE | N DEED ARE NOT NECESSARY BECAUSE THE
PROPOSED EDUCATI ONAL PROGRAM |'S DEEMED TO BE SUFFI Cl ENT.

RESPONSE OBJECTI VES

THE RESPONSE OBJECTI VES FOR SO L REMEDI ATI ON AT WH TEWDCD CREEK ARE TO CONTROL EXPOSURE THRCOUGH
I NGESTI ON OF CONTAM NATED TAI LI NGS DEPCSIT SO LS, ALLUVI AL SO LS AND RESIDENTI AL SO LS, OR
DOMNGRADI ENT ALLUVI AL GROUNDWATER.  TARGET CLEANUP OBJECTI VES FOR GROUNDWATER ARE THE NMAXI MUM
CONTAM NANT LEVELS. TARGET CLEAN-UP OBJECTI VES FOR SO LS WERE DEVELOPED BASED ON SO L
CONCENTRATI ONS WH CH CORRESPOND TO CARCI NOGENI C HEALTH RISKS OF 1 X (10-4). ACCEPTABLE

CONTAM NANT LEVELS FOR THE CHEM CAL OF CONCERN (ARSENIC) IN RESIDENTI AL SO LS ARE 100 M KG,
BASED ON THE 1 X (10-4) TARGET R SK LEVELS DER VED | N THE ENDANGERMENT ASSESSMENT. THI' S ACTI ON



LEVEL WOULD ALSO REDUCE NON- CARCI NOGENI C RI SK TO AN ACCEPTABLE LEVEL. A SUMVARY OF THESE
CALCULATI ONS ARE PROVI DED | N APPENDI X A CF THI S DOCUVMENT.

#SD
STATUTCRY DETERM NATI ONS

EPA' S PRI MARY RESPONSI Bl LI TY AT SUPERFUND SI TES | S TO SELECT REMEDI AL ACTI ONS THAT ARE

PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. | N ADDI TI ON, SECTI ON 121 OF CERCLA PROVI DES
SEVERAL OF THE FOLLOW NG STATUTORY REQUI REMENTS AND PREFERENCES. CERCLA ALSO REQUI RES THAT THE
SELECTED REMEDI AL ACTI ON FOR THE SI TE MJST COWPLY W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE
ENVI RONMVENTAL STANDARDS ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMENTAL LAWS, UNLESS A WAI VER
I'S GRANTED. THE SELECTED REMEDY MJST ALSO BE COST- EFFECTI VE AND UTI LI ZE PERVANENT TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOGA ES TO THE MAXI MUM EXTENT PRACTI CABLE. THE STATUTE
ALSO CONTAI NS A PREFERENCE FOR REMEDI ES THAT PERVANENTLY COR SI GNI FI CANTLY REDUCE THE VOLUME,
TOXIC TY, OR MOBILITY OF HAZARDOUS SUBSTANCES. THE FOLLOWN NG SECTI ONS DI SCUSS HOW THE SELECTED
REMEDY FOR CONTAM NATED SO LS AT WH TEWOCD CREEK MEET THESE STATUTCRY REQUI REMENTS.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVI RONVENT THROUGH RESTRI CTI NG ACCESS TO, AND
USE OF, THE TAI LI NGS AND CONTAM NATED GRCUNDWATER BY | MPLEMENTATI ON OF CRDI NANCES. THI S REMEDY
WOULD PERVANENTLY ELI M NATE THE | NGESTI ON THREAT CURRENTLY POSED TO RESI DENTS FROM CONTAM NATED
RESI DENTIAL SO LS. | T WOULD FURTHER LIM T, BUT NOT ELI M NATE, EXPOSURE TO TAI LI NGS DEPCSI TS.
THE CANCER RI SKS ASSOCI ATED W TH THE RESI DENTI AL SO LS AND TAI LI NGS DEPCSI TS AREAS WOULD
THEREFORE BE REDUCED TO AN ACCEPTABLE LEVEL OF 1.0 X (10-4). THERE ARE SOME SHORT- TERM RI SKS
ASSCCI ATED W TH THE SELECTED REMEDY DURI NG REMOVAL OF CONTAM NATED SO LS FROM RESI DENTI AL
PROPERTI ES, BUT THESE CAN BE M NI M ZED W TH PROTECTI VE AND PREVENTATI VE MEASURES. OF ALL THE
ALTERNATI VES, THE SELECTED REMEDY PROVI DES THE BEST PROTECTI ON TO HUVAN HEALTH, W THOUT

SI GNI FI CANT ADVERSE | MPACT TO THE ENVI RONMENT.

ATTAI NMENT OF ARARS

CERCLA SECTI ON 121 REQU RES SELECTION OF A REMEDI AL ACTI ON THAT 1S PROTECTI VE CF HUVAN HEALTH
AND THE ENVI RONVENT.  THE DETERM NATI ON OF PROTECTI VENESS |'S BASED ON COVPLI ANCE OF THE SELECTED
REMEDY W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS (ARARS). APPENDIX C IS A LIST
OF THE ARARS | DENTIFIED FOR TH'S SITE WH CH APPLY TO THE SELECTED REMEDY.

APPLI CABLE REQUI REMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS CF CONTROL, AND OTHER SUBSTANTI VE
REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROMULGATED UNDER FEDERAL CR STATE ENVI RONVENTAL OR
FACILITY SI TING LAW THAT SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, PCLLUTANT, CONTAM NANT,
REMEDI AL ACTI QN, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A CERCLA SITE.

RELEVANT AND APPROPRI ATE REQUI REMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND
OTHER SUBSTANTI VE REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROMULGATED UNDER FEDERAL OR STATE

ENVI RONMVENTAL S| TI NG LAW THAT, WH LE NOT "APPLI CABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT,
CONTAM NANT, REMEDI AL ACTI ON, LOCATI ON, OR OTHER C RCUMSTANCE AT A CERCLA SITE, ADDRESS PROBLEMS
OR SI TUATI ONS SUFFI CI ENTLY SI M LAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE | S
WELL SUI TED TO THE PARTI CULAR SI TE.

AS DI SCUSSED | N SECTION VI |, THE SELECTED REMEDY WOULD NOT ACH EVE COVPLI ANCE W TH SOMVE

CHEM CAL- SPECI FI C ARARS RELATED TO THE DOANGRADI ENT GROUNDWATER AND SURFACE WATER OF WH TEWOOD
CREEK. FOR THE GROUNDWATER THE RELEVANT AND APPROPRI ATE REQUI REMENTS | NCLUDE PRI MARY DRI NKI NG
WATER STANDARDS (40 CFR 141) AND THE DRI NKI NG WATER STANDARDS FOR THE STATE OF SOUTH DAKOTA
(ARSD: 74: 04: 05). AS THESE WOULD NOT BE ATTAI NED, A WAl VER | S | NVOKED UNDER CERCLA SECTI ON
121(D) (4) (C) BECAUSE REMEDI ATI ON OF THE GROUNDWATER WOULD BE TECHNI CALLY | MPRACTI CABLE AS

DI SCUSSED | N SECTION VI|. THE CONTI NUl NG ENFORCEMENT OF SOUTH DAKOTA REGULATI ONS ( ARSD

74:02: 06: 26) PRCH Bl TI NG USE OF THE DOWNGRADI ENT AQUI FER WOULD PROVI DE ADEQUATE PROTECTI ON OF
HUMAN HEALTH AND THE ENVI RONVENT.

THE SELECTED REMEDY W LL ALSO NOT ATTAI N THE SURFACE WATER ARARS | NCLUDI NG AMBI ENT WATER QUALI TY
CRITERI A (40 CFR 131) FOR THE CONSUMPTI ON OF FI SH. AS THESE WOULD NOT BE ATTAINED, A WAIVER | S
I N\VOKED UNDER CERCLA SECTI ON 121(D) (4) (C) BECAUSE CLEANUP OF THE SURFACE WATER | S TECHN CALLY

| MPRACTI CABLE BECAUSE THE WATER ENTERI NG THE SI TE DOES NOT MEET THI S CRI TER ON AND BECAUSE OF



EXCEEDANCES ALLOWED UNDER SOUTH DAKOTA REGULATI ONS (ARSD 74: 03).

THE SELECTED REMEDY WOULD ADDRESS AND COVPLY W TH ALL LOCATI ON- AND ACTI ON- SPECI FI C ARARS FOR
WORKER PROTECTI ON, ONSI TE DUST EM SSI ONS, PROTECTI ON OF H STORI C AND NATURAL RESOURCES AND OTHER
CRITERI A LI STED I N APPENDI X A.

COST EFFECTI VENESS

EPA BELI EVES THE SELECTED REMEDY | S COST- EFFECTI VE | N M Tl GATI NG THE RI SK PCSED BY CONTAM NATED
RESI DENTI AL SO LS AND TAI LI NGS DEPOSI TS WTH N A REASONABLE PERICD OF TIME. THE SELECTED REMEDY
EFFECTI VELY REDUCES EXPCSURE TO CONTAM NATI ON TO ACCEPTABLE LEVELS VWH LE RENMAI NI NG

COST- EFFECTI VE.  PRESENT NET WORTH COSTS ASSCOCI ATED W TH ALTERNATI VE 4A ARE APPROXI MATELY

$882, 813.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

EPA ANALYZED THE ALTERNATI VES TO DETERM NE WH CH WOULD UTI LI ZE TREATMENT TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE. THE SELECTED REMEDY WOULD ACHI EVE THE RESPONSE OBJECTI VES COF
PREVENTI NG | NGESTI ON OF SURFACE SO LS OF THE TAI LI NGS DEPCSI TS AREAS, | NGESTI ON OF CONTAM NATED
RESI DENTI AL SO LS, AND | NGESTI ON OF CONTAM NATED DOANGRADI ENT ALLUVI AL GROUNDWATERS.  PERVANENT
SOLUTI ONS OR ALTERNATI VE TREATMENT TECHNCLOG ES ARE NOT FEASI BLE OR PRACTI CAL FOR THE WASTES AT
TH S SI TE.

TH S REMEDY UTI LI ZES PERVANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE FOR THIS SITE. HOMNEVER, BECAUSE TREATMENT OF THE PRI NCl PAL THREATS PCSED BY
THE SI TE WAS NOT FOUND TO BE PRACTI CABLE, THI S REMEDY DCES NOT SATI SFY THE STATUTCRY PREFERENCE
FOR TREATMENT AS A PRI NCl PAL ELEMENT. TREATMENT | S | MPRACTI CABLE BECAUSE OF THE LARGE VOLUME CF
CONTAM NATED SO LS AND TAI LI NGS DEPCSI TS, THE LACK OF APPROPRI ATE TREATMENT TECHNOLOG ES, AND
THE POTENTI AL FOR ADVERSE ENVI RONVENTAL | MPACT.

PREFERENCE FCR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED REMEDY DCES NOT SATI SFY TH S STATUTCRY PREFERENCE. THE PRI NCl PAL THREAT TO HUVAN
HEALTH | S FROM ARSEN C- CONTAM NATED TAI LI NGS DEPCSI TS AND ALLUVI AL GROUNDWATER. THERE ARE NO
DEMONSTRATED AND AVAI LABLE PROCESSES FOR THE TREATMENT OR REMOVAL OF ARSENI C FROM CONTAM NATED
SO LS. W THDRAWAL AND TREATMENT OF GROUNDWATER FOR REMOVAL OF ARSENIC IS ALSO A LARGELY
UNTESTED METHCD AND PROBABLY W LL REQUI RE AN UNACCEPTABLY LONG TI ME TO REACH DESI RABLE LEVELS CF
CONTAM NANTS. SEE SECTI ON 4. 0 ABOVE FOR FURTHER DI SCUSSI ON. X

#DSC
DOCUMENTATI ON CF SI GNI FI CANT CHANCES

THE PROPCSED PLAN FOR THE WH TEWOOD CREEK SI TE WAS RELEASED FOR PUBLI C COMMENT ON JANUARY 10,
1990. THE PROPCSED PLAN | DENTI FI ED ALTERNATI VE 4A, | NSTI TUTI ONAL CONTRCOLS AND REMOVAL/ COVERI NG
OF RESIDENTI AL SO LS, AS THE PREFERRED ALTERNATIVE. EPA REVI EVED ALL WRI TTEN AND VERBAL
COMMENTS SUBM TTED DURI NG THE PUBLI C COMMENT PERI CD. BASED UPON PUBLI C COMMENTS RECEI VED, THE
FOLLOWN NG CHANGES HAVE BEEN MADE TO THE PREFERRED ALTERNATI VE:

1. THE DEFI NI TION OF THE SI TE HAS BEEN CLARI FI ED FROM THAT PUBLI SHED | N THE PROPOSED PLAN.
THE SI TE' S SOUTHERN BOUNDARY |S THE CROOK CI TY BRI DCGE, NOT | NTERSTATE H G-MAY 90. THE
CHARACTERI STICS OF THIS TWO-M LE STRETCH OF WHI TEWDCD CREEK | NCLUDED | N REMEDI AL
I NVESTI GATI ON STUDI ES ARE SI M LAR TO WH TEWOOD CREEK DOMNSTREAM COF 1-90 | N GRADI ENT AND
VCOLUVE OF TAI LI NGS DEPCSI TS. THE AREA ALSO CORRESPONDS TO THE AREA OF THE ALLUVI AL WATER
VELL BAN | N SOUTH DAKOTA RULES ARSD 74:02.

2. THE ALLOMNCE FOR A PUBLI C WORKS VARI ANCE TO ALLOW CONSTRUCTI ON | N THE TAI LI NGS DEPCSI T
AREAS HAS BEEN ADDED, | N RESPONSE TO LETTERS RECEI VED FROM THE STATE OF SOUTH DAKOTA AND
CONCERNED ClI Tl ZENS.

3. WARNI NG SI GNS HAVE BEEN REMOVED FROM THE PLANNED EDUCATI ONAL PROGRAM BECAUSE EPA CONCURRED
W TH COMVENTS AT THE PUBLI C MEETI NG THAT THESE SI GNS WOULD NOT S| GNI FI CANTLY LOAER RI SK TO
S| TE RESI DENTS.



NOTI CE I N DEED RESTRI CTIONS WLL NOT BE REQUI RED. AN ALTERNATI VE METHCD COF EDUCATI NG
POTENTI AL PRCPERTY OANERS W LL BE | NCLUDED | N THE EDUCATI ON PROGRAM

THE AREA OF LAND PER RESI DENCE TO BE TESTED FOR CONTAM NATI ON AND CLEAN- UP | F NECESSARY WAS
ESTI MATED I N THE PROPCSED PLAN TO BE TWD ACRES. LAND USE PATTERNS WLL BE USED TO SELECT
THE APPROPRI ATE AREA, VWH CH I S EXPECTED TO BE TWD ACRES PER RESI DENCE, BUT MNAY | NCLUDE UP
TO El GAT ACRES | F REQUI RED TO BE PROTECTI VE OF THE HEALTH CF THE S| TE RESI DENTS.



#RS

RESPONSI VENESS SUMVARY
VWH TEWODCD CREEK SUPERFUND SI TE

1. BACKGROUND ON COVMUNITY | NVOLVEMENT

PRI OR TO THE | SSUANCE OF EPA' S PROPOSED PLAN FOR THE WH TEWDOD CREEK SUPERFUND SI TE, THERE HAD
NOT BEEN STRONG COMMUNI TY I NTEREST IN THE SITE. PRIOR TO, AND CONCURRENT W TH, THE LI STI NG OF
THE SI TE ON THE NATIONAL PRI ORI TIES LI ST (NPL) OF HAZARDOUS WASTE SI TES, AND AS A RESULT OF
MANDATCRY COWPLI ANCE W TH EPA SURFACE WATER QUALI TY AND DI SCHARCE STANDARDS, HOVESTAKE HAS NMADE
MAJOR STRIDES | N RETURNI NG WH TEWDOD CREEK TO A CLEAR RUNNI NG STREAM W TH A VI ABLE AQUATI C
POPULATI ON.  VEGETATI ON NOW ESTABLI SHED ON THE TAI LI NGS DEPCSI TS AREA SUPPCRTS A W LDLI FE
POPULATI ON.

HOMESTAKE HAS ENTERED | NTO A JO NT VENTURE W TH GOLDSTAKE EXPLORATIONS | NC. TO M NE THE TAI LI NGS
ON THE SITE FOR GOLD, FOR WH CH MOST SI TE RESI DENTS W LL RECEI VE ROYALTI ES ON THEI R M NERAL

RI GHTS. HOMESTAKE HAS BEEN ACTI VELY COMMUNI CATI NG W TH SI TE RESI DENTS FCR SEVERAL YEARS.
HOMESTAKE HAS | NFORVED THE CI TI ZENS THAT ACTIVI TI ES RELATED TO M NI NG CF THE WH TEWOOD CREEK

TAI LI NGS, SUCH AS A REQUEST FCR M NE PERM TS, CANNOT BE I NI TI ATED UNTI L EPA HAS MADE A DECI SI ON
REGARDI NG CLEANUP OF THE SI TE. HOMVESTAKE SPONSORED A MEETI NG | N WH TEWOCD ON JANUARY 24, 1990,
TO DI SCUSS POTENTI AL | MPACTS OF EPA' S PREFERRED REMEDY ON FUTURE M NING ACTIVITIES. SITE

RESI DENTS AND | NTERESTED PARTI ES, AS WELL AS EPA REPRESENTATI VES, WERE | NVI TED. MOST CONCERNS
EXPRESSED BY S| TE RESI DENTS AT TH S MEETI NG WERE REI TERATED AT EPA' S PUBLI C MEETI NG ON JANUARY
25, 1990.

OVER THE PAST FEW YEARS, EPA HAS BEEN | NVOLVED I N THE PROCESS OF DEVELOPI NG AN ENDANGERVENT
ASSESSMENT FOR THE WHI TEWDOD CREEK SUPERFUND SI TE. I N TH S ASSESSMENT, EPA CONCLUDES THAT THE
RI SK POSED TO THE S| TE RESI DENTS THROUGH | NCI DENTAL | NGESTI ON OF ARSENI C- CONTAM NATED SO L 1S
SI GNI FI CANT ENOQUGH TO REQUI RE REMEDI ATI ON OF SO LS ARCUND RESI DENTI AL PROPERTIES. HOVESTAKE
DCES NOT AGREE W TH EPA' S ASSESSMENT CF RI SK POSED TO SI TE RESI DENTS THROUGH | NCI DENTAL

I NGESTI ON OF ARSEN C- CONTAM NATED SO L. HOMESTAKE HAS EXPRESSED THI S VI EW TO S| TE RESI DENTS,
ALONG W TH HOVESTAKE' S CONCERN THAT EXCESSI VE EXPENDI TURES ON REMEDI AL ACTION WLL LIMT THE
ECONOM C VIABI LI TY OF THE M NI NG VENTURE.

BECAUSE OF THE STRONG RELI ANCE ON | NSTI TUTI ONAL CONTROLS | N THE SELECTED REMEDY, EPA HAS

ACTI VELY SQOLI G TED | NPUT FROM THE STATE AND COUNTI ES | NVOLVED AS THESE ENTI TI ES WLL HAVE

PRI NCI PAL CONTROL OVER ADCPTI ON AND ENFORCEMENT OF THE CONTRCLS QUTLINED I N THE SELECTED REMEDY.
MEETI NGS W TH THESE AGENCI ES ARE DI SCUSSED | N GREATER DETAIL IN SECTION II1 OF TH S DOCUMENT,
VWH CH IS THE DECI SI ON SUMVARY ATTACHMENT B TO THE RECORD OF DECI SION (RCD) FOR THE WH TEWDCD
CREEK SUPERFUND SI TE. THESE RECENT ACTI VITIES, AND A GROWN NG | NTEREST I N THE AREA REGARDI NG
ENVI RONVENTAL CONCERNS, HAVE LED TO AN | NCREASE | N COVMUNI TY | NVOLVEMENT.

I11. SUMVARY CF PUBLI C COMMENTS AND AGENCY RESPONSES

A SUMVARY OF COMVENTS RECEI VED DURI NG THE PUBLI C MEETI NG COMMENTS RAI SED DURI NG THE VWH TEWOCD
CREEK PUBLI C MEETI NG ARE SUMVARI ZED BRI EFLY BELOW THE PUBLI C MEETI NG WAS HELD ON JANUARY
25,1990. THE COMMENTS ARE CATEGORI ZED BY RELEVANT TCPI CS.

PUBLI C PARTI Cl PATI ON PROCESS

COMMENT _#1: ONE RESI DENT SUGCGESTED THAT EPA HAS NOT HELD ENCQUGH PUBLI C MEETI NGS.

EPA RESPONSE: EPA HAS HAD AN ACTI VE COMMUNI TY | NVOLVEMENT PROGRAM AT THE SI TE. EPA HAS
CONDUCTED | NTERVI EW6 W TH SI TE RESI DENTS, COUNTY CFFI CI AL AND STATE LEGQ SLATORS. AS A RESULT COF
THESE CONVERSATI ONS, EPA DETERM NED THAT | T WOULD NOT BE PRCDUCTI VE TO HOLD A PUBLI C MEETI NG
BEFORE A SPECI FI C REMEDI AL ACTI ON PLAN CQULD BE DI SCUSSED. BECAUSE OF THE | NCREASED LEVEL OF
PUBLI C | NTEREST EXPRESSED DURI NG THE PUBLI C MEETI NG THE AGENCY W LL SCHEDULE ADDI Tl ONAL

MEETI NGS DURI NG THE REMEDI AL DESI GN AND REMEDI AL ACTI ON PROCESS.

COWMENT #2: TWD RESI DENTS EXPRESSED CONCERN BECAUSE THEY WERE NOT AWARE OF THE PROGRAM UNDER
VWH CH THE PUBLI C COULD OBTAI N TECHNI CAL ASSI STANCE GRANTS. THEY ASKED FOR AN EXPLANATI ON CF THE
PROGRAM



EPA RESPONSE: THE TECHNI CAL ASSI STANCE GRANT PROGRAM PROVI DES GRANTS OF UP TO $50, 000 TO

Cl TIZENS' GROUPS TO OBTAI N ASSI STANCE | N | NTERPRETI NG | NFORVATI ON RELATED TO CLEANUPS AT SI TES
ON, OR PROPCSED FOR, THE NPL. THESE GRANTS ARE TO BE USED BY CI TI ZENS GROUPS TO H RE TECHNI CAL
ADVI SCRS TO HELP THEM UNDERSTAND S| TE- RELATED TECHNI CAL | NFORVATI ON FOR THE DURATI ON CF SI TE
RESPONSE ACTI VI Tl ES.

AN APPLI CANT | S ELI A BLE TO RECEI VE A TECHNI CAL ASSI STANCE GRANT | F THAT APPLI CANT IS A GROUP CF
I NDI VI DUALS THAT MAY BE AFFECTED BY A RELEASE OR THREATENED RELEASE OF A HAZARDOUS SUBSTANCE AT
A SUPERFUND SI TE. THE APPLICANT IS INELIGBLE IF IT IS A POTENTI ALLY RESPONSI BLE PARTY, OR
REPRESENTS A GOVERNVENTAL OFFI CE OF ANY KIND OR AN ACADEM C | NSTI TUTI ON.  THE FOLLOW NG ARE
EXAMPLES OF ACTIVITIES SU TABLE OR TECHNI CAL ADVI SORS: (1) REVI EW NG AND | NTERPRETI NG

S| TE- RELATED DOCUMENTS, WHETHER PRODUCED BY EPA OR OTHERS, (2) MEETING WTH THE RECI Pl ENT GROUP
TO EXPLAI N TECHNI CAL | NFORNVATI ON, (3) PROVI DI NG ASSI STANCE TO THE RECI PI ENT GROUP I N

COMMUNI CATI NG THE GROUP' S SI TE- RELATED CONCERNS, AND (4) TRAVELI NG TO MEETI NGS, HEARI NGS, ETC.,
DI RECTLY RELATED TO THE SI TUATI ON AT THE SI TE.

COST/ FUNDI NG | SSUES

COWMMENT #1: TWD RESI DENTS | NQUI RED ABOUT THE COST OF THE SELECTED REMEDI AL ACTION. THE

RESI DENTS WANTED TO KNOW WHERE THE $882, 813 WLL COVE FROM A BREAKDOMW OF HOWIT WLL BE SPENT
AND THE PERCENTAGE OF ADM NI STRATI VE COSTS ON THE TOTAL $882,813. ONE RESI DENT ALSO ASKED | F
THE MONEY FOR WAGES WLL BE SPENT PR MARI LY FOR EPA STAFF CR FOR LOCAL WORKERS. ONE RESI DENT
SUGGESTED AT | T WOULD BE COST- EFFECTI VE TO HAVE EPA | NSPECTORS ON SI TE DURI NG THE ENTI RE TI ME CF
REMEDI ATI ON TO ASSURE THAT THE WORK |'S DONE CORRECTLY AND WLL NOT HAVE TO BE REPEATED.

EPA RESPONSE: THE BREAKDOMAN OF ESTI MATED COSTS FOR ALTERNATI VE 4A IS AS FOLLOWG:
CAP| TAL COSTS
DELI NEATI ON OF FLOODPLAI N

AND EXTENT OF CONTAM NATI ON 175, 000

PRE- | MPLEMENTATI ON SAVPLI NG CF
TWELVE EXI STI NG AND FI FTEEN FUTURE
RESI DENTI AL PROPERTI ES 199, 000

SO L COVERING REMOVAL AND
CONFI RVATI ON SAMPLI NG OF RESI DENTI AL
OF RESI DENTI AL PROPERTI ES 604, 000

LABCR RELATED TO COUNTY ASSI STANCE
I N DEVELCPI NG LAND USE ORDI NANCES 30, 000

EDUCATI ON PROGRAM (| NCLUDES DESI GN AND
PRI NTI NG OF BROCHURES AND NOTI FI CATI ON
OF BUYERS OF S| TE PROPERTI ES) 20, 000

ESTI MATI ON FOR REMEDI ATI ON OF FUTURE
RESI DENTI AL PROPERTI ES 447, 000

OPERATI ON AND VAl NTENANCE COSTS ((ANNUAL)

RE- SAMPLE EXI STI NG RESI DENTI AL

PROPERTIES I N THE FI FTH YEAR AFTER

COVERI NG ANDY OR REMOVI NG SO L THESE

AT PRCOPERTI ES ($26, 000 DI STRI BUTED

OVER FI VE YEARS) 5, 000

MAI NTENANCE OF THE EDUCATI ON PROGRAM 2,000



ANNUAL MONI TORI NG OF VWH TEWDCD CREEK 5, 000

THE TOTAL CAPI TAL COST |'S ESTI MATED TO BE $1, 028, 000. ANNUAL COPERATI ON AND NMAI NTENANCE ( C&M
COSTS ARE ESTI MATED TO BE $12, 000 PER YEAR IN THE FI RST FI VE YEARS AND $6, 000 PER YEAR I N THE
REVAI NI NG 25 YEARS.

THE NET PRESENT VALUE CALCULATED USI NG A DI SCOUNT RATE CF 5 PERCENT OVER THE 30 YEAR C&M PER OD
I'S $882, 813.

| F HOVESTAKE CR ANOTHER POTENTI ALLY RESPONSI BLE PARTY PERFORVB THE WORK, EPA COSTS WLL BE
ASSCCI ATED W TH OVERSEEI NG THE WORK PERFORVED BY THE POTENTI ALLY RESPONSI BLE PARTY. | F THE WORK
I'S UNPLEMENTED ACCORDI NG TO THE SPECI FI CATI ONS OF EPA'S ROD AND THE REDI AL DESI GN PLANS W THOUT
ANY SI GNI FI CANT PROBLEMS, EPA'S COSTS ARE MNIM ZED. | F THE WORK | S DONE | MPROPERLY, EPA' S
OVERSI GHT COSTS CAN ESCALATE SI GNI FI CANTLY.  USUALLY, EPA'S OVERSI GHT |'S SUBSTANTI AL DURI NG
I'NITI AL REMEDI AL ACTI ON ACTIVITIES. ONCE EPA | S SATI SFI ED THAT THE WORK | S BEI NG CONDUCTED
PROPERLY, THE LEVEL OF OVERSI GHT MAY DECREASE TO PERI CDI C VI SI TS. THE POTENTI ALLY RESPONSI BLE
PARTY WOULD BE RESPONSI BLE OR REI MBURSEMENT OF EPA' S OVERSI GHT COSTS.

UPON | SSUANCE OF THE ROD FOR THE WH TEWDCD CREEK SI TE, EPA WLL | SSUE TO HOVESTAKE OR ANY OTHER
POTENTI ALLY RESPONSI BLE PARTY A SPECI AL NOTI CE LETTER OFFERI NG AN CPPCRTUNI TY TO CONDUCT THE
REMEDI AL ACTI ON QUTLI NED I N EPA'S RCD. | F HOVESTAKE OR ANY OTHER POTENTI ALLY RESPONSI BLE PARTY
REFUSES TO CONDUCT TH S WORK, EPA WOULD ElI THER ORDER ONE OR MORE POTENTI ALLY RESPONSI BLE

PARTY(1 ES) TO CONDUCT THE WORK CR MAY OPT TO CONDUCT THE WORK | TSELF. EPA WOULD THEN ATTEMPT TO
RECOVER FROM THE POTENTI ALLY RESPONSI BLE PARTY, ANY COSTS | NCURRED WHI LE CONDUCTI NG THI S WORK.

COWMMENT #2: ONE RESI DENT ASKED ABOUT THE COST TO THE COUNTY GOVERNVENT TO | MPLEMENT ORDI NANCES.

EPA RESPONSE: EPA DI SAGREES W TH CERTAI N ASSUMPTI ONS MADE BY HOMESTAKE | N THE FEASI Bl LI TY
STUDY, ONE OF WHICH | S THE ASSUVPTI ON THAT CERTAI N COSTS WOULD BE BORNE BY THE LOCAL COUNTI ES.
BECAUSE OF THE COST BURDEN TO THE COUNTI ES, EPA DOES NOT FEEL THAT THI S ASSUMPTI ON | S PROPER AND
ENCOURAGED SPECI FI C | NPUT FROM BUTTE, MEADE AND LAWRENCE COUNTI ES ON THEIR ABI LI TI ES TO

CONTRI BUTE TO REMEDI AL COSTS.  EPA EXPECTS ANY COST | NCURRED BY THE COUNTI ES TO BE FUNDED BY THE
POTENTI ALLY RESPONSI BLE PARTY(I ES) FOR THE SI TE.

DECI SI ON_PROCESS

COWMENT #1: ONE RESI DENT QUESTI ONED THE PROCEDURE TO BE TAKEN | F THE COUNTI ES DO NOT AGREE W TH
THE RECOMVENDATI ONS OF THE RCD TO | MPLEMENT ORDI NANCES.

EPA RESPONSE: AT THE PUBLI C MEETI NG EPA REQUESTED FORVAL RESPONSES FROM THE COUNTI ES ABOUT
THEI R W LLI NGNESS TO | MPLEMENT SPECI FI C ORDI NANCES. EPA ALSO STATED AT THAT TI ME THAT I F THE
COUNTI ES DI D NOT W SH TO COOPERATE, THAT EPA M GHT CHOOSE ANOTHER ALTERNATI VE. DURI NG THE PUBLIC
COMMENT PERI OD, EPA RECElI VED FORVAL RESPONSES FROM BUTTE, MEADE AND LAWRENCE COUNTI ES. EACH
COUNTY HAS EXPRESSED A W LLI NGNESS TO ENACT ORDI NANCES DESCRI BED | N ALTERNATI VE 4A

TECHNI CAL QUESTI ONS/ CONCERNS REGARDI NG REMEDI AL _ALTERNATI VES

COWMENT #1: ONE RESI DENT ASKED WHERE THE TAI LI NGS WLL BE TAKEN, |F THEY ARE REMOVED.

EPA RESPONSE: UNDER THE PREFERRED ALTERNATI VE, THE TAI LI NGS PI LES WLL NOTI BE REMOVED.

ARSENI G- CONTAM NATED SO LS REMOVED ONLY MOM RESI DENTI AL AREAS WOULD BE DI SPOCSED OF AT A DI SPCSAL
FACI LI TY OR LOCATI ON APPROVED BY EPA AND THE STATE, SUCH AS THE CRI ZZLY GULCH TAI LI NGS

| MPOUNDVENT | N LEAD.

COWMENT #2: TWD RESI DENTS QUESTI ONED HOW EPA W LL DELI NEATE THE WH TEWDCD CREEK FLOODPLAI N AND
VWHY THERE | SN T ALREADY A FLOCDPLAI N MAP UPON WHI CH THE RESI DENTS MAY COMVENT.

EPA RESPONSE: CURRENT DELI NEATI ON OF THE 100- YEAR FLOODPLAI N |'S BASED ON FEDERAL EMERGENCY
MANAGEMENT AUTHORI TY (FEMA) MAPS. THE SCALE OF THESE MAPS IS ONE I NCH TO 2,000 FEET. Sl NCE
TH' S SCALE 1S NOT SUFFI CI ENT FOR REMEDI AL DESI GN, THI' S | NFORVATI ON W LL BE AUGMENTED BY

ADDI TI ONAL SURVEYS TO DELI NEATE THE 100- YEAR FLOODPLAI N DURI NG THE REMEDI AL DESI GN PHASE.



COWMMENT #3: ONE RESI DENT ASKED HOW MJCH SO L COVER WOULD BE PUT OVER RESIDENTIAL SO LS. A
SECOND CONCERN EXPRESSED WAS THE EFFECT THAT VARI OQUS KI NDS OF PLANTS GRON NG ON THE CLEAN SO L
WLL HAVE | N TRANSPORTI NG ARSENI C FROM THE LOAER CONTAM NATED AREA TO THE CLEAN SURFACE.

EPA RESPONSE: THE PARCEL AROUND EACH RESI DENCE W LL BE BASED ON THE MOST ACTI VELY USED PORTI ON
OF THE PROPERTY. FOR PURPCSES OF THE FEASI BI LI TY STUDY, EPA ESTI MATED THAT A RESI DENTI AL
PROPERTY CONSI STS OF A AN El GHT ACRE AREA WTH UP TO TWD ACRES FOR VECGETABLE GARDENS. EPA IS
PROPOSI NG TO COVER NON- GARDEN AREAS W TH 12 | NCHES OF NON- CONTAM NATED SO L, OR TO REMOVE SO L
TO A DEPTH OF 12 | NCHES AND REPLACE W TH ONE FOOT OF CLEAN COVER AS NECESSARY TO MAI NTAIN THE
LOCAL TOPOGRAPHY. GARDEN AREAS WOULD BE EXCAVATED TO TWD FEET AND BACKFI ELD W TH CLEAN SO LS.
DRI VEWAY AREAS WOULD BE REPLENI SHED W TH SI X | NCHES OF GRAVEL.

THESE DEPTHS HAVE BEEN DETERM NED TO BE SUFFI Cl ENT TO ELI M NATE | NGESTI ON OF CONTAM NATI ON BY
SI TE RESI DENTS DURI NG | NVASI VE ACTIVITIES (GARDENING ETC.) AND TO ELI M NATE UPTAKE OF ARSEN C
I N THE VECGETATI O\

COWMENT #4: ONE RESI DENT WAS CONCERNED ABOUT THE EMPHASI S ON ARSENI C, WHEN OTHER CONTAM NANTS,
SUCH AS CYAN DE AND MERCURY, ARE ALSO PRESENT.

EPA RESPONSE: AS PART OF EPA'S FI NAL ENDANGERVENT ASSESSMENT, EPA ASSESSED THE POTENTI AL RI SK
FROM | NORGANI C CONTAM NANT CONSTI TUENTS ASSCCI ATED W TH THE TAI LI NGS, | NCLUDI NG CYANI DE AND
MERCURY. EACH POTENTI AL CONTAM NANT WAS CONSI DERED W TH | TS APPRCPRI ATE PATHWAY. ALTER TH S
EVALUATI ON, ARSENI C REMAI NED THE ONLY CONSTI TUENT OF CONCERN.  THE OTHER CONTAM NANTS WERE NOT
PRESENT | N SUFFI CI ENT CONCENTRATI ON TO PCSE A SUBSTANTI AL PUBLI C HEALTH

Rl SK.

COWMENT #5: TWD RESI DENTS WERE CONCERNED ABQUT THE POTENTI AL FOR RE- CONTAM NATI ON OF REMEDI ATED
AREAS BY FLOODI NG

EPA RESPONSE: | F FLOODI NG OCCURS, THEN THE FLOODED AREA WLL NEED TO BE RESAMPLED. | F THE
CONCENTRATI ONS EXCEED THE 100 MF KG ACTI ON LEVEL, THEN ADDI TI ONAL REMEDI AL ACTI ON W LL BE
NECESSARY. THE ROD CONTAINS A PROVI SI ON FOR PCST- FLOOD SAMPLI NG AND, | F NECESSARY,
RECLAVATI ON CF PROPERTY.

COWMENT #6: TWD RESI DENTS QUESTI ONED THE SI ZE OF THE STUDY AREA.

EPA RESPONSE: THE FS STUDY AREA ENCOWMPASSES LAND W THI N THE WH TEWDCD CREEK 100- YEAR FLOCDPLAI N
BOUNDED TO THE SOUTH BY 1-90 AND TO THE NORTH BY THE BELLE FOURCHE RI VER CONFLUENCE. THE FS
STUDY AREA DCES NOT CORRESPOND W TH SI TE BOUNDARI ES. EPA HAS DEFI NED THE BOUNDARI ES OF THE

VWH TEWDCD CREEK SUPERFUND SI TE AS THE AREA W THI N THE 100- YEAR FLOCDPLAI N.  THE SOUTHERN
BOUNDARY OF THE SITE I S THE CROK G TY BRIDGE. THE NORTHERN BOUNDARY CF THE SI TE | S AT THE

WH TEWDCD CREEK AND BELLE FOURCHE RI VER CONFLUENCE.

COWMENT #7: TWD RESI DENTS ASKED FOR CLARI FI CATI ON ON WHAT EPA CONSI DERED TO BE A RESI DENTI AL
PROPERTY. ONE RESI DENT SAI D THAT SO L SAMPLE SURVEYS SHONED GREATER THAN 600 ME KG ARSENI C
WTH N 200 FEET OF THE HOUSE AND REQUESTED TO KNOW THE AREA REQUI RI NG REMEDI ATI ON.

EPA RESPONSE: A RESI DENTI AL PROPERTY IS DEFI NED AS THE AREA USED FOCR A RESI DENCE OR DOM Cl LE.
THE PARCEL AROUND EACH OF THE RESI DENCES W LL BE BASED ON THE MOST ACTI VELY USED PORTI ON CF THE
PROPERTY | NCLUDI NG THE | MVEDI ATE YARD ( NON GARDEN) ARCUND THE RESI DENCE, AND THE DRI VEWAY AND
GARDEN AREAS. EPA HAS ESTI MATED THAT THE SI ZE OF A RESI DENTI AL PROPERTY WTHIN THE SITE I S UP
TO El GAT ACRES. REMEDI ATI ON WLL BE CONDUCTED | N COORDI NATI ON W TH PROPERTY OANERS ON ONLY
THOSE SO LS EXH Bl TI NG ARSENI C CONCENTRATI ON OF GREATER THAN 100 M3 KG

COWMENT #8: ONE RESI DENT SAI D HE HAS NOTI CED A REDUCTI ON I N WLDLI FE, SUCH AS Bl RDS AND
RABBI TS, | N AREAS OF CONTAM NATI ON. HE QUESTI ONED THE EFFECT ON W LDLI FE FROM REMEDI AL ACTI ON.

EPA RESPONSE: EPA IS NOT AWARE OF A REDUCTI ON OF WLDLI FE I N THE STUDY AREA. EPA | S CONCERNED,
HOMNEVER, THAT REMOVAL OF THE TAILINGS WLL RESULT I N AN ADVERSE SHORT- TERM | MPACT ON THE

ECOLOG CAL HABI TAT ALONG WHI TEWDCD CREEK. | N ADDI TION THERE |'S A POTENTI AL OF RELEASE CF

TAI LI NGS MATERI AL | NTO WHI TEWOCD CREEK AS A RESULT OF REMOVAL OF THE TAILINGS. THE SELECTED
REMEDY W LL NOT ADVERSELY AFFECT THE ECOLOG CAL HABI TAT OF THE WH TEWOCD CREEK AREA | N THE SHORT
TERM



COMMENT #9: TWD RESI DENTS ASKED FOR CLARI FI CATI ON ON THE POTENTI AL FOR EXCAVATION (M NING OF
THE TAI LI NGS. THE QUESTI ONS DEAL W TH WHO WOULD HAVE JURI SDI CTI ON OVER THE M NI NG ACTI VI TY, AND
VWHAT KIND OF M NI NG RESTRI CTI ONS ARE THERE TO PREVENT CONTAM NATI ON FROM FUTURE M NI NG

ACTI VI TI ES.

EPA RESPONSE: UNDER THE SUPERFUND PROGRAM EPA | S CHARGED BY CONGRESS W TH PROTECTI NG THE

PUBLI C HEALTH AND THE ENVI RONMENT. THE OCBJECTI VE OF EPA'S SELECTED REMEDY | S TO REDUCE THE
EXPOSURE OF ARSEN C | N THE DOANGRADI ENT GROUNDWATER, RESI DENTI AL SO LS, AND TAI LI NGS TO
ACCEPTABLE R SK LEVELS. M N NG CF WH TEWOOD CREEK |'S CONSI DERED TO BE AN ECONOM C VENTURE WH CH
WLL BE PERM TTED AND REGULATED UNDER THE JURI SDI CTI ON OF THE STATE OF SOQUTH DAKOTA M NI NG
REGULATI ONS.  ANY M NI NG ACTI VI TI ES AND THEI R EFFECTS ON PUBLI C HEALTH AND THE ENVI RONVENT WOULD
BE CLOSELY MONI TORED BY THE STATE OF SQUTH DAKCTA AND ANY ADVERSE EFFECTS WOULD BE EVALUATED BY
EPA IN I TS 5- YEAR REVI EW OF THE SUPERFUND SI TE TO ENSURE PROTECTI VENESS OF HUMAN HEALTH AND THE
ENVI RONMVENT.

COWMMENT #10: SEVERAL QUESTI ONS WERE RAI SED ABQUT THE RI SK ASSESSMENT. ONE RESI DENT WAS
CONFUSED ABQUT THE REAL POTENTI AL FOR CANCER DEVELCPMENT, SI NCE APPARENTLY THE LOCAL PGPULATI ON
I'S GENERALLY HEALTHY AND THE CREEK IS RECLAI M NG | TSELF. HOMESTAKE EXPRESSED | TS CONCERN THAT
THE COST OF REMEDI AL ACTI ON MAY NOT BE JUSTI FI ED, BASED ON RI SK POTENTI AL. ANOTHER RESI DENT
WAS CONFUSED ABOQUT HOW THE NEED TO COVER THE O LS AROUND RESI DENTI AL AREAS WAS RELATED TO
REDUCI NG THE CANCER RI SK TO ONE QUT CF 10, 000.

EPA RESPONSE: EPA HAS DETERM NED THAT UNACCEPTABLE PUBLI C HEALTH RI SK | S POSED THROUGH

| NCI DENTAL LI FETI ME | NGESTI ON OF RESI DENTI AL SO LS W TH ARSENI C CONCENTRATI ON EXCEEDI NG 100

M& KG  THE 100 M KG ACTI ON LEVEL IS A LEVEL THAT CORRESPONDS TO REDUCI NG THE HEALTH RI SK AT
THE SI TE FROM THE | NGESTI ON OF ARSENI C TO AN ACCEPTABLE LEVEL. TH S RI SK LEVEL CORRESPONDS TO
THE CHANCE OF ONE ADDI TI ONAL PERSON QUT OF 10, 000 CONTRACTI NG CANCER AS RESULT COF SITE

CONDI TI ONS.  EPA' S SELECTED REMEDY ENTAI LS COVERI NG CONTAM NATED SO LS WTH CLEAN SO LS SO THAT
THE R SK FROM SO L | NGESTI ON | S REDUCED TO AN ACCEPTABLE LEVEL.

COWMMENT #11: SEVERAL QUESTI ONS | NVOLVED THE USE OF | NSTI TUTI ONAL CONTRCLS. MANY CF THE
RESI DENTS DID NOT TH NK | T WOULD BE POSSIBLE TO KEEP SIGNS UP FOR ANY LENGTH OF TIME. ONE
RESI DENT WAS AGAI NST DEED RESTRI CTI ONS AND WARNI NG SI GNS BECAUSE OF THE POTENTI AL NEGATI VE
EFFECT ON LAND VALUES.

EPA RESPONSE: THE PURPCSE OF WARNI NG SI GNS PROPCSED AS PART OF THE PREFERRED REMEDY WAS TO

DI SCOURACGE EXTENDED AND FREQUENT ACTIVITY WTH N THE TAI LI NGS AREA. AS A RESULT OF EXPRESSED
COVMMUNI TY CONCERN REGARDI NG THE POSTI NG OF WARNI NG SI GNS | N THE TAI LI NGS AREA AND THE REALITY
THAT THEY WOULD LI KELY NOT HAVE MJUCH EFFECT SI NCE THE OCCASI ONAL RECREATI ON USER I'S NOT AT
UNACCEPTABLE RI SK ACCORDI NG TO EPA' S ENDANGERVENT ASSESSMVENT, EPA HAS DECI DED NOT TO | NCORPCRATE
TH S ELEMENT AS PART OF I TS SELECTED REMEDY.

EPA HAS ALSO NOT | NCORPORATED DEED RESTRI CTI ONS AS PART OF THE SELECTED SI TE REMEDY AS STATED I N
THE ROD DUE TO COVWUNI TY CPPCSI TI ON.  EPA REQU RES, HOWNEVER, THAT AS PART OF THE EDUCATI ONAL
PROGRAM PRCSPECTI VE BUYERS OF PROPERTY WTH N THE SI TE BE | NFORMVED OF POTENTI AL HAZARDS

ASSCCI ATED W TH THE SI TE.

COWMENT #12: THE | SSUE OF FUTURE DEVELOPMENT WAS DI SCUSSED. ONE RESI DENT DI D NOT FEEL THAT
FUTURE DEVELCPMENT | N THE FLOODPLAI N WAS DESI RABLE AND THAT THERE WAS PRCBABLY AN ORDI NANCE
COVERING TH'S. ANOTHER RESI DENT QUESTI ONED WHAT DEVELCPMENT WOULD BE ALLOMED CR DI SALLOVED.

EPA RESPONSE: ALTHOUGH EPA DCES NOT BELIEVE IT IS WSE TO DEVELOP WTH N THE WH TEWOOD CREEK
100- YEAR FLOCDPLAI N AND EPA DI SCOURAGES SUCH ACTIVI TIES, THE SELECTED REMEDY ALLONS FOR SUCH
DEVELCOPMENT | F THE APPROPRI ATE CLEANUP ACTI ONS ARE TAKEN. DEVELOPMENT RESTRI CTI ONS W THI N THE
SI TE ARE CURRENTLY I N PLACE FOR LAVRENCE COUNTY. THE EPA- SELECTED REMEDY ENTAILS THE

| MPLEMENTATI ON OF ADDI TI ONAL RESTRI CTIONS WTH N THE SI TE FOR LAWRENCE, BUTTE AND MEADE

COUNTI ES. EPA HAS MET WTH THE COWM SSI ONERS OF LAWRENCE, BUTTE AND MEADE COUNTI ES TO ASSESS
THE W LLI NGNESS OF THE COUNTI ES TO SUPPORT LAND USE ORDI NANCES TO RESTRI CT DEVELOPMENT. EACH OF
THESE COUNTI ES EXPRESSED A W LLI NGNESS TO COOPERATE.



B. SUMVARY CF WRI TTEN PUBLI C COMMENTS

LETTERS RECElI VED FROM THE PUBLI C | NDI CATED CONCERN ABOQUT THE EFFECT DEED RESTRI CTI ONS AND

WARNI NG SI GNS WOULD HAVE ON PROPERTY VALUES. STATEMENTS WERE MADE BOTH | N SUPPORT CF EPA' S RI SK
ASSESSMENT AND | N QUESTION OF I TS VALIDITY. ONE OF THE MAJOR CONCERNS WAS THAT DEVELOPMENT
VARI ANCES BE ALLOAED SO THAT A WATER TREATMENT SYSTEM FOR THE CI TY OF WH TEWOOD CAN BE

| NSTALLED.

COST/ FUNDI NG | SSUES

COWMMENT #1: A RESI DENT EXPRESSED CONCERN THAT MANY CF THE STUDI ES TO DATE, | NCLUDI NG THE

FEASI BI LI TY STUDY, WERE PAI D FOR BY HOMESTAKE AND DONE BY THEI R CONSULTANTS. WH LE HE
UNDERSTANDS THAT FUNDI NG | S A PROBLEM FCR EPA, THE RESI DENT WOULD "FEEL MJUCH BETTER AND HAVE
MJCH MORE FAI TH I N THE PRQJECT" | F EPA HAD CONDUCTED THE STUDI ES AND RECOVERED THE EXPENSES FROM
THE RESPONSI BLE PARTI ES.

EPA RESPONSE: AT THE PUBLI C MEETI NG ON JANUARY 25, 1990, MR LEVENE OF EPA STATED THAT HOMVESTAKE
WOULD BE REQUI RED TO MONI TOR SI TE CONDI TIONS FOR 5 YEARS. FOR SUPERFUND CLEANUPS AND

I NVESTI GATI ONS, EPA | S REQUI RED BY CONGRESS TO OFFER THE POTENTI ALLY RESPONSI BLE PARTI ES THE
OPPORTUNI TY TO CONDUCT THE PROPCSED WORK. I T IS THE | NTENT OF CONGRESS THAT THOSE PARTI ES WHO
ARE RESPONS| BLE FOR THE CONTAM NATI ON SHOULD BE OBLI GATED TO CLEAN UP THE CONTAM NATION. THI'S
WORK |'S CONDUCTED UNDER THE EXTENSI VE OVERSI GHT OF EPA. | F A POTENTI ALLY RESPONSI BLE PARTY
REFUSES TO | MPLEMENT SELECTED REMEDI ES QUTLI NED I N THE WOULD EI THER ORDER THE POTENTI ALLY
RESPONSI BLE PARTY TO CONDUCT THE WORK OR CPT TO | MPLEMENT THE SELECTED REMEDY | TSELF. EPA WOULD
THEN ATTEMPT TO RECOVER FROM THE POTENTI ALLY RESPONSI BLE PARTY ANY COST | NCURRED.

TECHNI CAL QUESTI ONS CONCERNI NG REMEDI AL AL TERNATI VES

COWMENT #1: SEVERAL RESI DENTS EXPRESSED CONCERN ABQUT THE NEED FOR POSTI NG SI GNS AND ERECTI NG
FENCES ON THEI R PROPERTY WHEN EPA AND HOMESTAKE SAY THAT I T IS SAFE FOR RESI DENTS TO LI VE THERE
AND CARRY ON NORMAL ACTI VI TIES AND FOR SPORTSMEN TO VI SIT. FENCI NG THEI R W NTER PASTURE, WH CH
I'S ALONG WH TEWOOD CREEK, WOULD CREATE A PROBLEM OF ACCESS TO WATER AND SHELTER, THI' S ACCESS HAS
BEEN USED FCR THE PAST 50 YEARS. OTHER CONCERNS WERE THAT SI GNS WOULD BE | NEFFECTI VE AND NOT
WORTH THE COST OF ADM NI STERI NG AND THAT TH' S PROGRAM WOULD BE AN EXTRA BURDEN ON THE LOCAL
COUNTY GOVERNMENTS, WH CH ARE ALREADY FI NANCI ALLY STRAPPED.

EPA RESPONSE: | N RESPONSE TO CONCERNS CF PRI VATE C TI ZENS AND HOMESTAKE, EPA AGREES THAT THE
PCSSI BLE BENEFI TS OF SI GNS AND FENCES WOULD BE QUTVEI GHED BY DI SADVANTAGES. S| GNS AND FENCES
HAVE NOT BEEN | NCLUDED | N THE SELECTED REMEDY.

COMMENT _#2: THREE RESI DENTS WROTE ON THE SUBJECT OF DEED RESTRI CTI ONS. THE MAJOR CONCERN | S
THAT | F THE SITE | S COWLETELY CLEANED UP, THEN DEED RESTRI CTI ONS ARE UNNECESSARY. | F

CONTAM NATI ON | S LEFT AND DEED RESTRI CTI ONS ARE PLACED ON THEI R PROPERTY, THEN THE RESTRI CTI ONS
MAY AFFECT THE PROPERTY VALUE. ANY REMEDI AL PROGRAM SHOULD | NCREASE THE LAND S VALUE, NOT
DECREASE I T.

EPA RESPONSE: | N RESPONSE TO TH S CONCERN, EPA HAS NOT | NCORPCRATED DEED RESTRI CTI ON AS PART COF
I TS SELECTED REMEDY. EPA REQU RES, HOMNEVER, THAT PROSPECTI VE BUYERS OF PROPERTY W THI N THE
SI TE BE | NFORMED OF POTENTI AL HAZARDS AS PART OF THE EDUCATI ONAL PROGRAM FOR THE SI TE.

COMMENT _#3: SEVERAL PARTI ES ADDRESSED THE | SSUE OF DEVELOPMENT RESTRI CTI ONS FROM DI FFERENT

VI EWPA NTS. THERE WAS CONCURRENCE THAT RESI DENTI AL BUI LDI NG SHOULD BE PRCHI Bl TED ON THE

TAI LI NGS AREAS. | T WAS STATED THAT BECAUSE EVERY RANCH ALONG WH TEWOOD CREEK |'S DEPENDENT UPCON
SOME KIND OF LI VESTOCK OPERATI ON FOR | TS SUCCESS, ANY DEVELOPMENT RESTRI CTI ONS THAT WOULD HAVE
A NEGATI VE | MPACT ON THE LI VESTOCK | NDUSTRY WOULD BE OBJECTI ONABLE.

EPA RESPONSE: EPA' S REMEDY DCES NOT RESTRI CT GRAZI NG OF CATTLE ON THE TAI LI NGS AREA. COWMMVERCI AL
(E. G, FEEDLOT, |NDUSTRI AL PROPERTY) AND RESI DENTI AL DEVELOPMENT, HOWNEVER, WLL NOT BE ALLONED
IN THE TAI LI NGS AREA. COWMVERCI AL DEVELCPMENT W LL BE ALLOMED W THI N THE 100- YEAR FLOCDPLAI N BUT
QUTSI DE THE TAI LI NGS AREA | F APPROPRI ATE ACTI ONS ARE TAKEN. EPA WLL ALLONA VAR ANCE FOR

PUBLI C WORKS PRQJECTS W THI N THE 100- YEAR FLOODPLAI N AND TAI LI NGS AREA.



COMMENT _#4: MEADE AND LAWRENCE COUNTY OFFI Cl ALS EXPRESSED W LLI NGNESS TO COOPERATE W TH THE
EPA I N MATTERS OF PUBLI C HEALTH. THE COUNTIES WLL CONSULT W TH THE STATE CONCERNI NG THE
PROPOCSED ORDI NANCES. THEY REQUEST A FORVAL LETTER FROM EPA DEFI NI NG SPECI FI C HEALTH HAZARDS,
I NCLUDI NG SPECI FI C MAPS OF THE AFFECTED AREAS AND DESI RED COUNTY ACTI ONS.

EPA RESPONSE: EPA HAS DOCUMENTED THE PRESENCE OF A PUBLI C HEALTH RI SK | N THE EPA FI NAL
ENDANGERVENT ASSESSMENT.

COMMENT _#5: OFFI G ALS OF THE STATE AND THE G TY OF WH TEWDCD, AS WELL AS SI TE RESI DENTS,
REQUESTED THAT A PUBLI C WORKS VARI ANCE BE ALLOWED. SPECI FI CALLY, A VARI ANCE | S REQUESTED FOR
THE PROPCSED LAGOON AND ARTI FI G AL VWETLANDS TO BE BUI LT NORTH OF THE WH TEWOCD ALLEY RCAD ON
HOMESTAKE PRCPERTY.

EPA RESPONSE: EPA DOES NOT SEE A HEALTH THREAT FROM THI S PROPOSED ACTI ON AND THEREFORE WOULD NOT
OBJECT TO TH S PRCOPCSAL.

COMMENT _#6: SEVERAL CI TI ZENS THI NK THAT THE ESTI MATE OF ENDANGERVENT TO HUVAN HEALTH I S
UNREALI STIC.  ONE WOVAN WROTE THAT BETWEEN 1951 AND 1971, SHE AND HER LATE HUSBAND OANED LAND
I'N BUTTE COUNTY WHERE WH TEWDOD CREEK RUNS | NTO THE BELLE FOURCHE RIVER  THEY HAD A HERD COF
CON5 AND CALVES THERE FOR 20 YEARS AND DI D NOT' GBSERVE ANY | LL EFFECTS FROM THE CYANI DE I N THE
WATER. NOW THAT I T HAS ALL BEEN CLEANED UP, SHE WONDERS WHY EPA | S ASKI NG FOR FURTHER CLEAN- UP.

EPA RESPONSE: DUE TO ARSENI C CONTAM NATI ON | N THE RESI DENTI AL SO LS, TAI LI NGS AND GROUNDWATER
WH CH STILL REMAINS DESPI TE OTHER CLEAN- UP EFFORTS, EPA HAS DETERM NED THAT FURTHER ACTION IS
REQUI RED AT THE SI TE TO PROTECT THE PUBLI C HEALTH OF SI TE RESI DENTS.

COMMENT _#7: ONE RESI DENT BELI EVES THAT EPA | S TAKI NG THE WRONG APPROACH TO REMEDY THE CONCERN
ABQUT RESI DENCES LOCATED ON HI GHLY CONTAM NATED SO LS. TH S RESI DENT ESTI MATED, USI NG EPA' S
COST PROJECTIONS, THAT | T WOULD COST APPROXI MATELY $65, 000 PER RESI DENCE TO EXCAVATE AND REFI LL
WTH NEWSO L. THE RECOMMENDED THE EPA SHOULD CONSI DER MOVI NG THE " RESI DENCES" TO AN

UNCONTAM NATED AREA AND ELI M NATI NG THE HAZARD ENTI RELY WHI CH HE BELI EVED MAY BE A MORE

ECONOM CAL AND SATI SFACTORY SOLUTI ON.

EPA RESPONSE: BECAUSE THERE |'S NO ACUTE PUBLI C HEALTH THREAT TO THE SI TE RESI DENTS THAT CANNOT
BE REMEDI ATED W THOUT MOVI NG RESI DENTS, EPA HAS DETERM NED THAT RELOCATI ON OF THE RESI DENTS | S
UNWARRANTED.

COMMENT _#8: ONE CONCERNED CI TI ZEN ADVOCATED THE | MPLEMENTATI ON OF ALTERNATI VE 9. H S ARGUMENT
WAS THAT OVER THE LAST 100 YEARS CF HOVESTAKE' S | NVOLVEMENT I N THE STATE OF SOUTH DAKOTA,
HOVESTAKE HAS REAPED PRCFI TS FAR I N EXCESS OF THE $109 M LLI ON DOLLAR COST ESTI MATED I N THE
PROPCSED PLAN FOR ALTERNATI VE 9. HE FELT THAT HOVESTAKE' S PRCFI TS WERE AT THE EXPENSE OF THE
ENVI RONMENT, SI NCE EPA HAS | DENTI FI ED HOVMESTAKE AS THE POTENTI ALLY RESPONSI BLE PARTY. HE

QUESTI ONED WHY EPA PREFERRED ALTERNATI VE 4A, BECAUSE | F COST WAS NOT A FACTOR (AND SHOULD NOT
BE), THEN THE BENEFI TS OF ALTERNATI VE 9 WERE BETTER THAN THOSE OF ALTERNATI VE 4A.

TH'S C TI ZEN PO NTED QUT THAT SQUTH DAKOTA' S GOVERNCR ADVOCATES ECONOM C DEVELOPMENT AS THE KEY
TO THE STATE' S FUTURE. | MPLEMENTI NG ALTERNATI VE 9 WOULD PUT MORE MONEY BACK | NTO THE STATE S
ECONOWY AND WOULD MORE THOROUGHLY CLEAN UP WH TEWOOD CREEK AT THE SAME TIME. I N SHORT, TH S

Cl TI ZEN BELI EVED THAT THE BENEFI TS OF ALTERNATI VE 9 JUSTI FY I TS SELECTI ON OVER ALTERNATI VE 4A,
EVEN CONSI DERI NG THE H GHER COST.

EPA RESPONSE: UNDER THE SUPERFUND PROCESS, COST IS ONE OF THE NINE CRI TERI A USED TO EVALUATE
ALTERNATI VES AND THE SELECTI ON OF THE PREFERRED AND SELECTED REMEDY. EPA DI D NOT SELECT
ALTERNATI VE 9 (REMOVAL OF THE TAI LINGS) DUE TO THE HI GH COST OF THE ALTERNATI VE AND | MPACTS ON
THE WH TEWDCD CREEK ECOSYSTEM  EPA' S SELECTED REMEDY (SIM LAR TO THE PREFERRED ALTERNATI VE)
PROVI DES ONLY A SLI GHTLY LESS DEGREE OF PROTECTI VENESS TO PUBLI C HEALTH THAN ALTERNATI VE 9, AT A
MJCH LONER COST.

M N NG
COMMENT #1: SEVERAL RESI DENTS WROTE TO ENDORSE THE REMOVAL AND M NI NG OF TAI LI NGS ALONG

VWH TEWODCD CREEK, AS LONG AS IT I'S UNDER THE SUPERVI SI ON OF THE STATE OF SOUTH DAKOTA.
OTHER CI TI ZENS WERE CONCERNED ABOUT HOMESTAKE S PRCPCSED PRQJECT TO M NE THE TAILINGS. THEY



FEEL THERE IS A LACK OF CONCERN ON THE PART OF THE COVPANY FOR THE LONG TERM RECLAMATI ON OF THE
LAND. TH S CONCERN, AS EXPRESSED BY ONE PERSQN, | S BASED ON M NI NG COMPANI ES PAST RECORD I N
THE

LACK OF LONG RANGE RECLANATI ON PLANNI NG AND | NPUT FROM " OFFI CI ALS" W TH WHOM HE HAS SPOKEN ON
THIS ISSUE. | T WAS FELT THAT M NI NG COULD BE VI ABLE | F: 1) THERE WERE STRI CT REGULATI ON AND
ENFORCEMENT BY FEDERAL ACGENCI ES ( THE STATE AND LOCAL GOVERNMENTS WOULD NOT BE ABLE TO PROVI DE
THE SAME STRENGTH AS THE FEDERAL GOVERNMENT); 2) THERE |'S ENVI RONMVENTAL PROTECTI ON OF SO L,
WATER AND Al R WHI LE THE PRQJECT WAS UNDERWAY; AND 3) THERE IS A DEFI NI TE AND DETAI LED PLAN FOR
RECLAVATI ON OF THE LAND ( HOVESTAKE SHOULD MAKE A SUFFI CI ENT PROFI T FROM THE M NI NG OPERATI ON
TO PAY FOR PLANTI NG NATI VE SPECI ES OF TREES, SHRUBS AND GRCOUND COVER) .

EPA RESPONSE: M NING ACTIVITIES AT THE SITE WLL BE REGULATED UNDER THE JURI SDI CTI ON OF THE
STATE OF SOUTH DAKOTA M NI NG REGULATI ONS. EPA, AS THE LEAD FEDERAL ENVI RONMENTAL AGENCY

ADM NI STERI NG ENVI RONMENTAL STATUTES, HAS THE AUTHORI TY TO STCP M NI NG OPERATIONS AT THE SITE I F
THE PUBLI C HEALTH OR ENVI RONMENTAL | S THREATENED AS A RESULT OF RELATED ACTI VI Tl ES.

C. SUWARY COF HOVESTAKE COMVENTS ON THE PREFERRED ALTERNATI VE

HOMESTAKE SUBM TTED COMVENTS ON EPA' S PREFERRED ALTERNATI VE ON FEBRUARY 7, 1990 DURI NG THE PUBLIC
COMMENT PERICD. PRICR TO TH S PUBLI C COMMENT PERI CD, HOVESTAKE SUBM TTED COMMENTS ON EPA' S

FI NAL ENDANGERVENT ASSESSMENT ON OCTCBER 6, 1989. THE ENDANGERMENT ASSESSMENT BEARS DI RECTLY ON
EPA' S PREFERRED AND SELECTED REMEDY. MOST OF THESE COMVENTS WERE RElI TERATED I N THEI R OFFI Cl AL
COMMENTS TO THE PREFERRED ALTERNATI VE SUBM TTED ON FEBRUARY 7, 1990. LETTERS OF COMVENT WVEERE
ALSO SUBM TTED BY GARY DI ETRI CH, | CF TECHNOLOG ES, HOMESTAKE S CONTRACTOR, ON JANUARY 30, 1990
AND FEBRUARY 9, 1990.

EPA NOTES AT THE QUTSET THAT HOMESTAKE S COMVENTS | NCLUDED SEVERAL | SSUES ON WH CH HOMESTAKE | S
I N AGCREEMENT W TH EPA' S PREFERRED REMEDY. THE AREAS OF AGREEMENT | NCLUDE:

(1) I MPLEMENTATI ON OF | NSTI TUTI ONAL CONTROLS TO RESTRI CT ACCESS TO AND USE OF THE TAI LI NGS
DEPCSI TS AREAS

(2) | MPLEMENTATI ON OF AN EDUCATI ONAL PROGRAM TO EDUCATE SI TE RESI DENTS OF RI SK POSED BY THE SI TE

(3) CONTI NUANCE OF THE STATE OF SQUTH DAKOTA BAN ON | NSTALLATI ON OF WATER WELLS W TH N THE
VWH TEWOOD CREEK 100- YEAR FLOCDPLAI N

(4) I'NCLUSI ON OF WAl VER FOR COVPLI ANCE W TH MAXI MUM CONCENTRATI ON LEVELS (MCLLS) | N GROUNDWATER
(5) REGULATION OF M NING WTH N SI TE UNDER THE JURI SDI CTI ON OF THE STATE OF SOUTH DAKOTA

TH' S DI SCUSSI ON W LL NOT ADDRESS THESE AREAS OF AGREEMENT | N DETAIL, BUT RATHER WLL FOCUS ON
AREAS WHERE HOVESTAKE' S PCSI TI ON DI FFERS FROM EPA' S PCSI TI ON.

HOMESTAKE' S MAI N CONCERN WAS THAT EPA'S PROPCSED PLAN | S BASED UPON EPA' S ENDANGERVENT
ASSESSMENT WH CH OVERSTATES THE RI SKS AT THE SI TE. HOVESTAKE SUPPORTS TH 'S CONTENTI ON BY

PROVI DI NG COMVENTS ON (1) THE | NGESTI ON RATE OF SO L, (2) CANCER POTENCY FACTOR FOR ARSEN C, (3)
DETOXI FI CATI ON OF ARSENIC, AND 4) ASSESSMENT OF FUTURE LAND USE. OTHER COWENTS RELATE TO
DETAI LS OF THE PREFERRED ALTERNATI VE, ESPECI ALLY AS RELATED TO THE ACTI ON LEVEL. COWENTS ARE
ALSO PROVI DED ON SPECI FI C PO NTS WHERE PUBLI C | NPUT WAS REQUESTED BY EPA | N THE PROPOSED PLAN.

COMMENT _#1: HOVESTAKE STATED THAT THE RELEVANT POPULATI ON OF CONCERN FOR PURPOSES OF

ESTI MATI NG EXPCSURE | NCLUDE ONLY THOSE PECPLE LI VING IN THE FLOCDPLAI N AREA.  THEY CONTEND THAT
THE ONE-M LE AND THREE- M LE PCPULATI ONS SHOULD BE EXCLUDED, AS SHOULD THE TOM COF WH TEWOOD.
THEY | NDI CATE THAT THE PRCPCSED PLAN | NCORRECTLY STATED THE ONE- AND THREE- M LE PCPULATI ONS.

HOMESTAKE ALSO STATED THAT THE PAST AND PRESENT USE OF THE TAI LI NGS DEPCSI TS AND FRI NGE AREAS
FOR NATI VE WOCDLANDS AND LI M TED AGRI CULTURE ARE UNLI KELY TO CHANGE | N THE FORESEEABLE FUTURE.

EPA RESPONSE: THE ONE-M LE AND THREE- M LE PCPULATI ONS WERE REPORTED | NCORRECTLY I N EPA' S
PROPCSED PLAN. THE CORRECT FI GURES, FROM THE FS, ARE 283 AND 647 RESPECTI VELY, W TH AN
ADDI TI ONAL POPULATI ON OF 821 IN THE TOMN OF WHI TEWDOD. THI S ERRCR DOES NOT AFFECT EPA' S
ASSESSMENT OF RI SK AT THE SI TE.



EPA IS REQUI RED BY SUPERFUND REGULATI ONS TO CONSI DER A REASONABLE NMAXI MUM EXPOSURE SCENARI O FOR

THE SITE. TH' S SCENARI O ASSUVED HABI TATI ON OF THE TAI LI NGS AREA. ALTHOUGH CURRENTLY NO

RESI DENTS HAVE BU LT ON THE TAILINGS, TH S SCENARI O SEEMS VERY PLAUSI BLE, AS REPRESENTED BY THE

CLOCSE PROXIM TY OF PRESENT HOVES TO THE TAI LINGS, AND THE PGCSSI Bl LI TY OF FUTURE PRESSURE TO

| NCREASE DEVELCPMENT I N THE AREA.  AS A RESULT OF ASSESSI NG TH S SCENARI O EPA PROPCSES TO HAVE

THE COUNTI ES ENACT ORDI NANCES TO RESTRI CT DEVELOPMENT IN THE TAI LI NGS AREA. TH S PORTION CF THE
REMEDY | S SUPPCRTED BY HOVESTAKE.

COMMENT _#2: HOVESTAKE STATED THAT BECAUSE OF THE VERY SUBSTANTI AL BUFFERI NG CAPABI LI TY WH CH
OCCURS NATURALLY BY VI RTUE OF THE PRESENCE OF CARBONATE MATERI AL THROUGH THE SI TE, THERE WLL
NOT BE SUBSTANTI AL ARSENI C RELEASES FROM THE ARSENCPYRI TE AND OTHER ARSENI C M NERALS I N THE
TAI LI NGS.

EPA RESPONSE: EPA AGREES THAT | N RELATI ON TO SUBSTANTI AL AMOUNT OF ARSENI C I N THE TAI LI NGS, THE
RATE OF RELEASE OF ARSENI C TO THE SURFACE WATER AND GROUNDWATER IS RELATI VELY SLOW TH S RELEASE
I'S SI GNI FI CANT, HOWEVER, BECAUSE IT IS DCES RESULT | N AN EXCEEDANCE OF EPA' S MAXI MUM

CONCENTRATI ON LEVEL CF ARSEN C FOR DRI NKI NG WATER | N THE GROUNDWATER

DESPI TE THE FACT THAT THERE ARE NO | NDI CATI ONS OF S| GNI FI CANT SURFACE WATER QUALI TY DEGRADATI ON
OF WH TEWDOD CREEK, EPA REMAI NS CONCERNED ABQUT POTENTI AL FOR FUTURE DEGRADATI ON OF THE SURFACE
WATER. TH' S CONCERN | S SUPPCRTED BY THE ESTI MATI ON THAT 30, 000 TO 35, 000 KI LOGRAMS OF ARSENI C
ARE RELEASED | NTO SURFACE WATER DURI NG H GH FLOW EVENTS.  AS A RESULT OF THI'S CONCERN, EPA IS
REQUI RI NG ADDI TI ONAL SURFACE WATER MONI TORI NG AS PART OF THE SELECTED REMEDY FOR THE SI TE.

COMMENT _#3: HOMESTAKE STATED THAT THE EXPOSURE ASSESSMENT CONDUCTED BY JOSEPH RCDERI CKS,

ENVI RON CORPCRATI ON, Tl TLED ASSESSMENT OF EXPCSURE AND PCSSI BLE EFFECTS ON HUVAN HEALTH OF GOLD
M NE TAILINGS I N THE WH TEWDOD CREEK AREA OF SQUTH DAKOTA, CONSTI TUTES A FULLY SATI SFACTCRY
ENDANGERVENT ASSESSMENT.

EPA RESPONSE: THE REMEDI AL ACTI ON OBJECTI VES FOR THE SI TE WERE BASED ON EPA' S FI NAL ENDANGERMENT
ASSESSMENT.  THESE OBJECTI VES WERE BASED ON PATHWAYS SUCH AS | NCI DENTAL SO L | NGESTI ON AND

I NGESTI ON OF DONNGRADI ENT ALLUVI AL GROUNDWATER WH CH VERE NOT EXAM NED I N THE ABOVE REFERENCED
REPORT. THE PATHWAYS ASSESSED | N EPA' S ENDANGERVENT ASSESSMENT AND THE METHCDOLOGY FOR
CALCULATI NG ENDANGERVENT AT THE SI TE ARE FULLY CONSI STENT W TH EPA GUI DANCE AND THE NATI ONAL
CONTI NGENCY PLAN.

COMMENT _#4: HOVESTAKE COMMVENTED THAT " DESPI TE OVER A CENTURY OF ENVI RONMENTAL AND HUVAN
RESI DENTI AL EXPCSURE TO TAI LINGS, | F THE TAI LI NGS PCSED ANY THREAT TO HUVAN HEALTH, SURELY THEI R
EFFECTS WOULD BE | N EVI DENCE. "

EPA RESPONSE: THE POPULATI ON ALONG WHI TEWODCD CREEK |'S NOT OF SUFFI CIENT SI ZE TO DI SPLAY ONGO NG
CANCER PROBLEMS AS A RESULT OF THE EXPOSURES PREDI CTED. THE EPA' S ENDANGERMENT ASSESSMENT
PREDI CT THAT SUCH PROBLENMS NMAY ARI SE | NTERM TTENTLY AS A RESULT OF EXPOSURE TO THE TAI LI NGS
ALONG WH TEWOOD CREEK. SI NCE DATA TO DETERM NE PAST PROBLEMS IS MSSING I T IS | MPCSSI BLE TO
ASSESS H STORI CAL SI TE- RELATED HEALTH PROBLEMS.

COMMENT _#5: HOVESTAKE DI SPUTED SO L | NGESTI ON RATES USED BE EPA (100 M& DAY FOR ADULTS, 200
M& DAY FOR CHI LDREN). HOMESTAKE RECOMMENDED THE USE OF LOAER RATES(10 M DAY FOR ADULTS,
50 M& DAY FOR CHI LDREN).

EPA RESPONSE: THE SO L | NGESTI ON RATE ESTI MATES SUGGESTED BY HOMVESTAKE RE RESENT CENTRAL
TENDENCY CALCULATI ONS (MEDI AN) FROM A SI NGLE STUDY A( CALABRESE ET AL., 1989). THESE ESTI MATES
ARE | NACCURATE AND | NAPPRCPRI ATE FOCR SEVERAL REASONS:

(A) THE CALABRESE STUDY WAS CONDUCTED ON A NONRANDOM POPULATI ON.

(B) PARENTS OF CHI LDREN USED | N THE STUDY WERE H GHLY EDUCATED, OF H GHER THAN AVERAGE | NCOME,
AND MARRI ED. ALL OF THE ABOVE HAVE A STRONG POTENTI AL FOR SKEW NG THE STUDY RESULTS TOMRD
LOMER | NGESTI ON RATES.

(© THE STUDY WAS CONDUCTED ON A POPULATI ON WHI CH WAS UNDER CONSTANT DAYCARE SUPERVISION. TH' S
IS IN CLEAR CONTRAST TO THE ACGRI CULTURAL SETTI NG AND BEHAVI R OF THE POPULATI ON ALONG
"WH TEWOOD CREEK.



(D) SINCE THE DATA REPRESENTED | N THE CALABRESE REPORT ARE LOG NORVALLY DI STRI BUTED, THE BEST
MEASURE OF CENTRAL TENDENCY IS THE GEOVETRI C MEAN AND NOT THE MEDI AN. TABULATED BELOW ARE
THE GEOVETRI C MEAN, MEDI AN, AND 95 PERCENTI LE OF THE CALABRESE DATA:

MEAN MEDI AN
TRACER (M3 D) (M3 D) 95 PERCENT
AL 153 29 223
Sl 154 40 276
Y 85 9 106

AS |'S EVI DENT FROM THE DI FFERENCE BETWEEN THE MEDI AN AND GEOMETRI C MEAN VALUES PRESENTED ABOVE,
HOMESTAKE | S SUGGESTI NG A SO L | NGESTI ON RATE WH CH MAY SERI QUSLY UNDERESTI MATE THE EXPOSURE AT
THE WH TEWOOD CREEK SUPERFUND SI TE. FURTHER, I T IS EPA PQLICY TO PROTECT FOR MORE THAN HALF THE
POPULATI ON. EPA R SK ASSESSMENT GUI DANCE

FOR SUPERFUND ( DATED JULY, 1989) CLEARLY SUGGESTS THE USE OF THE 95 PERCENT UPPER CONFI DENCE
LIMT ON THE DATA. I T IS CLEAR THAT THE ESTI MATE OR SO L | NGESTI ON USED BY THE AGENCY I N THE
ENDANGERVENT ASSESSMENT |'S NEI THER UNREASONABLE NOR UNSCI ENTI FI C' AS SUGGESTED BY HOMESTAKE.
THE ABOVE DI SCUSSI ON DCES NOT ACCOUNT FOR THE CHI LD EXHI BI TI NG PI CA WHO WOULD BE EXPECTED TO
OCCUPY THE EXTREME TAIL OF A SKEVED DI STRI BUTI ON AND HENCE BE AT GREATLY | NCREASED RI SK.

COMMENT _#6: HOVESTAKE COMMENTED THAT THE CANCER POTENCY FACTOR (1.75 MJ KG DAY) 8 USED BY EPA
I'N THEI R ENDANGERVENT ASSESSMENT |'S BASED ON EPI DEM OLOGd CAL DATA FROM A STUDY OF TAI WANESE
POPULATI ONS.  THE SCI ENCE ADVI SCRY BQOARD IS REVI EW NG THE TAI WANESE STUDY | N COVPARI SON W TH
STUDI ES I N THE UNI TED STATES POPULATI ONS AND SUGCGESTS OTHER MODELS M GHT BE MORE APPRCPRI ATE.
HOMESTAKE STATED THAT USE OF TH S FACTOR GROSSLY OVERESTI MATES RI SK OF CANCER FROM ARSENI C AT
THE WH TEWOOD CREEK SI TE.

EPA RESPONSE: THE RESULTS OF THE TAI WANESE STUDY HAVE BEEN BOTH CONFI RVED AND DUPLI CATED | N
STUDI ES CONDUCTED | N CHI LE, ARGENTI NA, AND MEXI CO ( BORGONO AND GREI BER, 1972; BERGOG.I O, 1964;
CERBRI AN ET AL., 1983). THE STUDI ES CONDUCTED | N THE UNI TED STATES DO NOT | N ANY WAY CONTRADI CT
THE EVI DENCE OBTAI NED I N THE TAI WANESE STUDY ( MORTON ET AL., 1976; SOUTHW CK ET AL., 1981).
SAMPLE SI ZE OF THE US STUDI ES WERE OF | NSUFFI CI ENT STATI STI CAL POAER TO USE CR EXTRAPCLATI ON.
FURTHER, THE TREMENDQOUS SI ZE AND STABILITY OF THE COHORT USED I N THE TAI WANESE STUDY PROVI DE FOR
SOME OF THE STRONGEST EVI DENCE OF HUVAN CARCI NOGENI CI TY USED BY EPA.

ARSENI C | S REGARDED AS AN "A'" KNOM HUVAN CARCI NOGEN. THI S CLASSI FI CATI ON FOLLOAS COVPREHENSI VE
REVI EW OF THE QUALI TY OF THE EVI DENCE FOR CARCI NOGENI TY AND REFLECTS THE REVI EWERS' CONFI DENCE
IN THE OVERALL DATA USED TO DERI VE THE SLOPE FACTOR FOR ARSEN C.

COMMENT _#7: EPA USED A 70- YEAR LI FETI ME ASBTHE TOTAL EXPCSURE TI ME FOR RESI DENTI AL SCENARI CS

I N THEI R ENDANGERVENT ASSESSMENT. HOMESTAKE COMMVENTED THAT USE OF NUMBERS FROM EPA' S EXPOSURE
FACTORS HANDBOCK (1989) WOULD PRESENT A " REASONABLE WORST CASE ASSUMPTI ON. THI' S HANDBOOK STATES
THAT NI NE YEARS | S THE AVERAGE LENGTH OF TI ME THAT A PERSON RESI DES AT ONE LOCATI ON DURI NG A

LI FETI ME AND TH RTY YEARS | S THE REASONABLE WORST CASE.

EPA RESPONSE: | T APPEARS THAT THE HOMESTAKE REVI EVER M SI NTERPRETED THE TOTAL EXPOSURE Tl ME USED
IN EPA'S EA CALCULATIONS. THE VALUE FOR DURATI ON OF EXPCSURE USED I N EPA' S ENDANGERMENT
ASSESSMENT FOR WH TEWDOD CREEK WAS | N FACT 30 YEARS. TH S VALUE REPRESENTS THE 90TH PERCENTI LE
FOR TI ME SPENT AT ONE RESIDENCE IN THE I N US (EPA 1989). | N THE CALCULATI ON OF CARCI NOGENI C

RI SKS, THE DURATI ON OF EXPCSURE WAS DI VI DED BY A VALUE REPRESENTI NG A 70 YEAR ( AVERACE)

LI FETIME. TH S PROCEDURE RESULTS IN A VALUE FOR AVERAGE LI FETI ME EXPOSURE BASED UPON A 30 YEAR
DURATI ON OF EXPCSURE. FOR NON- CARCI NOGENI C EFFECTS, WVE ARE | NTERESTED | N EVALUATI NG HEALTH
EFFECTS DUE TO CHRONI C, BUT NOT NECESSARI LY LI FETI ME EXPOSURES ( EPA CONSI DERS A CHRONI C EXPOSURE
TO BE AN EXPOSURE LASTI NG AT LEAST 7 YEARS AND UP TO A LI FETIME (70 YEARS)). THEREFORE IN THE
CASE OF THE H CALCULATI ON, THE EXPCSURE OCCURRI NG OVER 30 YEARS WHI CH IS CONSI DERED TO BE A
CHRONI C EXPOSURE, |S "AVERAGED QUT" OVER A 70- YEAR LI FETI ME.

COMMENT _#8: HOVESTAKE COMMVENTED THAT EPA USED AN ABSCRPTI ON RATE OF 80 PERCENT IN THEIR
ENDANGERVENT ASSESSMENT.  HOMESTAKE PROPCSES THAT THI S 1S BASED ON A FCRM OF ARSENI C NOT LI KE



THAT FOUND AT WH TEWDCD CREEK. HOVESTAKE PROPOSED ADDI TI ONAL STUDI ES.

EPA RESPONSE: ESTI MATES OF ARSEN C ABSCRPTI ON ARE BASED ON STUDI ES CONDUCTED BY VAHTER AND NCORI N
(1980) AND TAM ET AL. (1979). THESE STUDI ES SHOW NEARLY COWPLETE ABSORPTION OF TRI - AND
PENTAVALENT ARSEN C.

HOMESTAKE SUPPORTS THE USE OF PRELI M NARY LEACH NG STUDI ES WH CH | NDI CATE THAT SO L ARSENI C AT
THE WH TEWOOD CREEK SITE IS "TI GATLY BOUND' AND HENCE LESS BI CAVAI LABI LI TY. EPA RECOGNI ZES THE
PCSSI BI LI TY THAT FORVS OF ARSENI C FOUND AT THE SI TE MAY DI FFER SLI GHTLY FROM THOSE USED I N THE
ABOVE CI TED STUDI ES. THE AGENCY WOULD SUPPORT A COVPREHENSI VE ABSORPTI ON STUDY FUNDED BY
HOMESTAKE TO DETERM NE THE BI QAVAI LABILITY OF SO L ARSENI C AT THE WH TEWDCD CREEK SI TE.  SUCH A
STUDY MJUST BE DESI GNED TO DEFI NE THE ABSCRPTI ON AND EXCRETI ON KI NETICS OF SO L ARSENI C FOUND | N
PARTI CULATES LESS THAN 150 URN I N DI AMETER. THE STUDY MJUST BE CONDUCTED | N AN ANI MAL SPECI ES
WHOSE DI GESTI VE ANATOWY AND PHYSI OLOGY | S COVPARABLE TO HUVANS AND PROVI DE FOR ADEQUATE NMASS
BALANCE DETERM NATI ON. SUCH A STUDY WOULD BE MOST USEFUL | F DESI GNED | N COOPERATI ON W TH AN EPA
TOXI COLOG ST.

EPA WLL NOT ACCEPT PRELI M NARY BENCHTCP GECCHEM STRY EXPERI MENTS AS ADEQUATE FOR DETERM NATI ON
OF BI QAVAI LABILITY IN LI EU OF PEER REVI EMED, W DELY ACCEPTED LI TERATURE WHI CH STRONGLY SUGGEESTS
OTHERW SE.

COMMENT _#9: HOVESTAKE COMMVENTED THAT EPA | GNORED FI NDI NGS BY | TS OAN SCl ENCE ADVI SCRY BOARD
THAT HUMANS EFFECTI VELY DETOXI FY AND EXCRETE ARSENI C THAT IS | NGESTED AT OR BELOW THE RATE OF
250 M CROGRAMS PER DAY. HOVESTAKE STATED THAT EPA DI D NOT CONSI DER DETOXI FI CATI ON OF ARSEN C BY
THE HUMAN BODY | N THEI R ENDANGERVENT ASSESSMENT. HOMESTAKE CONTENDS SOMVE STUDI ES SHOW THAT AT A
LOWN DOSE (LESS THAN 250 MJ DAY), 80 TO 90 PERCENT OF | NGESTED AND ABSORBED ARSEN C | S DETOXI FI ED
AND EXCRETED. HOVESTAKE FEELS AN 80 PERCENT FACTOR SHOULD BE | NCORPORATED | NTO THE DOSE
CALCULATI ONS.

EPA RESPONSE: OFFI G AL EPA POLI CY REGARDI NG ARSENI C | S CLEARLY DEFI NED I N THE DOCUMENT TI TLED
SPECI AL REPORT COF | NORGANI C ARSENI C: SKIN CANCER NUTRI Tl ONAL ESSENTI ALI TY (1987) PREPARED BY
THE R SK ASSESSMENT FORUM  TH S REPORT HAS BEE REVI EWED AND APPROVED BY THE SCI ENCE ADVI SCRY
BOARD. HOVESTAKE HAS APPARENTLY M STAKEN TH SUBCOWM TTEE LETTER ( SEPTEMBER 28, 1989) OFFI Cl AL
ACENCY PCLI CY

THE ARGUMENT PCSED BY HOMVESTAKE THAT EPA DI D NOT CONSI DER "DETOXI FI CATION ' OF ARSENIC IN EPA' S
ENDANGERVENT ASSESSMENT |'S | LL FOUNDED. THE ASSUVPTI ON THAT METHYLATI ON OF ARSENI C CONSTI TUTES
DETOXI FI CATI ON REMAI NS UNPROVEN.  THE DRI NKI NG WATER SUBCOWM TTEE OF THE SCI ENCE ADVI SORY BQARD
| DENTI FI ED METHYLATI ON AS A PCSSI BLE DETOXI FI CATI ON MECHANI SM | NDEED, METHYLATI ON OF ARSEN C
MAY CONSTI TUTE ACTI VATION.  SINCE THERE IS NO ANl MAL MODEL W TH WHI CH TO TEST THE HYPOTHESI S
THAT THE METHYLATED DERI VATI VE OF ARSENIC | S MORE OR LESS CARCI NOGENI C THAN ANY OTHER FCRM OF
ARSENI C, THE CARCI NOGENI C POTENTI AL COF ARSENI C | S BEST ESTI MATED FROM THE ABUNDANCE COF HUVAN
EVI DENCE NOW AVAI LABLE.

COWMMENT #10: HOMVESTAKE COMVENTED THAT THE SURFACE WATER OF WHI TEWODOD CREEK IS NOT PRESENTLY
USED FOR DRI NKI NG WATER, AND DCES NOT POSE A THREAT TO HUVAN HEALTH OR THE ENVI RONMENT.
THEREFORE, THERE |'S NO NEED FCR FURTHER SAMPLI NG OF THE CREEK. THEI R CONCLUSI ONS ARE BASED ON
US GECLOGA CAL SURVEY MONI TORI NG DATA, THE CHERRY REPORT AND PROPOSED REMEDI AL ACTI ONS.

EPA RESPONSE: EPA | S REQUI RI NG ADDI TI ONAL SURFACE WATER MONI TORI NG | N WH TEWOOD CREEK DUE TO THE
CONCERN OVER POTENTI AL FOR FUTURE WATER QUALI TY DEGRADATI ON AS A RESULT OF ERCSION OF THE

TAI LI NGS RESULTI NG FROM H GH PRECI PI TATI ON EVENTS AND CHANGES | N THE COURSE OF THE STREAM ( SEE
RESPONSE TO HOVESTAKE COMMENT NO 2).

COWMENT #11: HOMVESTAKE QUESTI ONED THE EFFECTI VENESS OF WARNI NG SI GNS | N RESTRI CTI NG ACCESS TO
THE TAI LI NGS AREA.

EPA RESPONSE: AS DI SCUSSED EARLI ER, EPA HAS RE- EVALUATED | TS POSI TI ON BASED ON COMMVENTS BY
HOMESTAKE AND S| TE RESI DENTS AT THE PUBLI C MEETI NG | N RESPONSE TO THESE CONCERNS, WARNI NG
SI GNS HAVE NOT BEEN | NCORPORATED | N EPA' S SELECTED REMEDY.

COWMENT #12: HOVESTAKE COMVENTED THAT THE PROPERTY OMNERS SHOULD BE RESPONSI BLE FOR REMEDI ATI ON
OF AREAS WHERE FUTURE DEVELOPMENT |'S ALLOVED.



EPA RESPONSE: EPA ACCEPTS TH S COMMENT FOR CONSI DERATI ON DURI NG THE REMEDI AL DESI GV REMEDI AL
ACTI ON NEGOTI ATI ON PHASE COF THI S PRQJECT.

COWMENT #13: HOVESTAKE COMVENTED THAT COMMVERCI AL DEVELOPMENT SHOULD BE ALLOMNED W TH N THE
100- YEAR FLOCDPLAI N BUT OUTSI DE THE TAI LI NGS AREA.

EPA RESPONSE: EPA CONCURS WTH THI S COMMVENT UNLESS CONCENTRATI ONS WTHI N TH S AREA EXCEED THE
LEVEL OF ARSENIC I N SO LS ASSOCI ATED W TH PUBLI C HEALTH RI SK.

COWMENT #14: HOVESTAKE RECOMVENDED THAT BOTH PRE- | MPLEMENTATI ON AND VERI FI CATI ON SAMPLI NG BE
CONFI NED TO THE SURF ACE. THEY FURTHER STATED THAT SO L SAMPLI NG IS NOT NECESSARY TO DEFI NE THE
LIMTS OF THE 100- YEAR FLOODPLAI N.

EPA RESPONSE: | T IS EPA'S PCSI TI ON THAT ANY SURFACE SO L (UP TO THE DEPTH COF DI STURBANCE BY
PLANT OR ANI VAL MECHANI SMB5) W TH ARSENI C CONCENTRATI ONS ABOVE THE ACTI ON LEVEL PCSES POTENTI AL
RI SK TO SITE RESI DENTS. AS A RESULT, EPA IS REQU RI NG 12 I NCHES OF COVER | N THE RESI DENTI AL
AREAS AND 24 | NCHES | N GARDEN AREAS. | N ORDER TO ASSURE THAT SUFFI CI ENT COVER HAS BEEN ADDED
AND THE COVER HAS NOT BEEN SI GNI FI CANTLY DI STURBED SUBSEQUENT TO REMEDI ATION, IT IS EPA'S

PCSI TI ON THAT SAVPLI NG AT DEPTH |I'S REQUI RED.

EPA REQUI RES THAT FURTHER DELI NEATI ON CF THE WH TEWOOD CREEK 100- YEAR FLOODPLAI N BE CONDUCTED TO
SPECI FI CALLY DOCUMENT THE AREAS REGULATED UNDER THE PROPCSED COUNTY CORDI NANCES.

COWMMENT #15: HOMVESTAKE COMVENTED THAT BASED ON EPA' S ENDANGERMENT ASSESSMENT, THE ENVI RON
REPORT AND THE | NTAKE SURVEY BY CGEOCHEM CAL ENG NEERI NG | NC., THERE DCES NOT APPEAR TO BE
SUFFI CI ENT | NDI CATI ON OF SUBSTANTI AL ARSENI C UPTAKE THROUGH THE FOOD CHAI N TO WARRANT FURTHER
I NVESTI GATI O\

EPA RESPONSE: BASED ON CURRENT | NFORVATI QN, EPA CONCURS WTH THI S COMVENT.



#TA
TABLE A-1
MAXI MUM CONCENTRATI ONS OF CONTAM NANTS | N AFFECTED MEDI A
VWH TEWODCD CREEK, SOUTH DAKOTA

TAI LI NGS ALLUVI UM
M& KG M& KG
ARSEN C 42,500 700
CADM UM 180 14
CHROM UM 41 22
COPPER 246 104
I RON 136, 000 75, 000
LEAD 48 24
MANGANESE 8, 000 5, 030
MERCURY 5.9 1.5
NI CKEL 2,050 33
SELENI UM 10 2
SI LVER 2.2 4.9
SULFATE 145, 000 3, 800
ZI NC 136 116
CYAN DE NM NM
| RRI GATED RESI DENTI AL
SA LS SA LS
M& KG M& KG
ARSEN C 600 2,400
CADM UM 7.4 1.2
CHROM UM 48 NM
COPPER 660 NM
I RON 58, 000 NM
LEAD 25 NM
MANGANESE 1, 450 NM
MERCURY 0.14 0.138
NI CKEL 44 NM
SELENI UM ND ND
SI LVER 0.7 NM
SULFATE 8, 400 NM
ZI NC 159 NM
CYAN DE NM NM
GROUND SURFACE
WATER WATER
M& L M& L
ARSEN C 0.780 0. 200
CADM UM 0. 029 0. 010
CHROM UM 0. 019 0. 020
COPPER 0. 032 0. 060
I RON 316 0. 850
LEAD 0.10 0. 002
MANGANESE 29 0. 310
MERCURY ND 0. 0003
NI CKEL 0. 330 NM
SELENI UM 0. 079 0. 003
SI LVER 0. 004 0. 001
SULFATE 4, 800 NM
ZI NC 2.20 NM
CYAN DE 0. 050 0. 030



NATURAL | RRI GATED

VEGETATI ON CROPS
M& KG M& KG
ARSEN C 240 1.8
CADM UM 3.7 16
CHROM UM 58 8.2
COPPER 30 22
I RON 9, 250 483
LEAD ND ND
MANGANESE 1, 500 68
MERCURY 0. 105 0. 075
NI CKEL 32 22
SELENI UM 1.2 0.5
SI LVER 1.3 0.21
SULFATE NM NM
ZI NC 313 52
CYAN DE NM NM

ND = NOT DETECTED

NM = NOT MEASURED

SOURCE : WH TEWOCD CREAK STUDY, 1984 , FOX CONSULTANTS, | NC
FEASI BI LI TY STUDY FOR WH TEWDCD CREEK, S.D., CERCLA SITE,
1989, | CF TECHNCOLOGY | NCORPORATED



TABLE A-2
AVERAGE CONCENTRATI ONS OF
CONTAM NANTS IN VARI QUS MEDI A

GROUNDWATER (MF L)

CONTAM NANT UPGRADI ENT DOANGRADI ENT
ARSEN C 0. 009 0. 21
CADM UM 0. 004 0. 003
CHROM UM 0.008 0. 005
COPPER 0.11 0. 002
LEAD 0.019 0.025
MANGANESE 0.015 1.6
MERCURY 0. 0003 0. 0004
NI CKEL 0.01 0.01

SAL (MJKQ
CONTAM NANT | RRI GATED TAI LI NGS

CROPLAND
ARSEN C 99 2,116
CADM UM 2.1 14
CHROM UM 26 29
COPPER 48 49
LEAD 19 37
MANGANESE 575 1, 816
MERCURY 0. 065 1.63
NI CKEL 26 23

SOL (M3 KQ
CONTAM NANT RESI DENCE
( YARD)

ARSEN C 166
CADM UM 0. 90
CHROM UM 26
COPPER 48
LEAD 19
MANGANESE 575
MERCURY 0. 084
NI CKEL 26

SOURCE : FI NAL ENDANGERMENT ASSESSMENT SUMVARY DOCUMENT, 1989 EPA (JACOBS)



TABLE A-3
POTENTI AL LI FETI ME CANCER RI SK FOR EXPCSURE TO ARSEN C
VIA THE SO L AND GROUNDWATER | NGESTI ON PATHWAYS

ARSENI C RI SK
SCENARI O GROUNDWATER saL
REPRESENTATI VE SI TE RESI DENT 1.9 X (10-4) 2.4 X (10-4)
MAXI MUM EXPOSED SI TE RESI DENT 4.4 X (10-3) 2.6 X (10-3)
RECREATI ONAL M1 SI TOR 8.2 X (10-5)

ARSENI C RI SK
SCENARI O TOTAL
REPRESENTATI VE SI TE RES| DENT 4.3 X (10-4)
MAXI MUM EXPOSED SI TE RESI DENT 7.0 X (10-3)
RECREATI ONAL M1 SI TOR 8.2 X (10-5)

TABLE A-4

HAZARD | NDI CES DUE TO EXPOSURE TO CONTAM NANTS OF CONCERN
VIA THE SO L AND GROUNDWATER | NGESTI ON PATHWAYS

TOTAL HAZARD | NDEX

SCENARI O GROUNDWATER SO L
REPRESENTATI VE S| TE RESI DENT 0.54 0.14
MAXI MUM EXPCSED SI TE RESI DENT 3.8 1.1
RECREATI ONAL VI SI TOR N A 0. 05

TOTAL HAZARD | NDEX

SCENARI O TOTAL
REPRESENTATI VE S| TE RESI DENT 0.7
MAXI MUM EXPCSED SI TE RESI DENT 4.9
RECREATI ONAL VI SI TOR 0.05
REPRESENTATI VE CH LD RESI DENT 1.0

1. UPGRADI ENT AND DOMNNGRADI ENT GROUNDWATER | NGESTI ON RATES VARY BY
SCENARI O, SEE TEXT AND APPENDI X A FOR EXPLANATI ON.

2. TAILINGS DEPCSIT SAOLS, | RRI GATED CROPLAND SO L AND RESI DENTI AL
SO L 1 NGESTI ON RATES VARY BY SCENARI O, SE TEXT AND APPENDI X A FOR
EXPLANATI ON.



TABLE A-5
REMEDI AL ALTERNATI VES FOR WH TEWDOD CREEK

ALTERNATI VE 1: NO ACTI ON
ALTERNATI VE 2: I NSTI TUTI ONAL CONTRCLS
ALTERNATI VE 3: I NSTI TUTI ONAL CONTROLS W TH FENCI NG CF TAI LI NGS

DEPCSI T AREAS

ALTERNATI VE 4: | NSTI TUTI ONAL CONTROLS W TH COVERI NG AND / OR
REMOVAL OF SURFACE SO LS OF EXI STING
RES| DENTI AL PROPERTI ES( A)

ALTERNATI VE 5: | NSTI TUTI ONAL CONTROLS W TH FENCI NG OF TAI LI NGS
DEPOSI T AREAS AND COVERI NG AND / OR REMOVAL
OF SURFACE SO LS OF EXI STI NG RESI DENTI AL
PROPERTI ES( A)

ALTERNATI VE 6: I NSTI TUTI ONAL CONTROLS WTH FULL SO L COVER
OF TAI LI NGS DEPCSI T AREAS AND COVERI NG AND / OR
REMOVAL OF SURFACE SO LS OF EXI STI NG RESI DENTI AL
PROPERTI ES

ALTERNATI VE 7: I NSTI TUTI ONAL CONTROLS W TH PARTI AL SO L COVER
OF TAI LI NG DEPCSI T AREAS AND COVERI NG AND / OR
REMOVAL OF SURFACE SO LS OF EXI STI NG RESI DENTI AL
PROPERTI ES

ALTERNATI VE 8: I NSTI TUTI ONAL CONTROLS W TH REMOVAL CF TAI LI NGS
DEPCSI T AREAS, ON-SI TE DI SPCSAL OF TAI LI NGS
AND COVERI NG AND / OR REMOVAL OF SURFACE SO LS
OF EXI STI NG RESI DENTI AL PROPERTI ES

ALTERNATI VE 9: I NSTI TUTI ONAL CONTROLS W TH REMOVAL COF TAI LI NGS
DEPCSI T AND ALLUVI AL TAI LI NGS FROM TAI LI NGS DEPCSI T
AREAS, ON-SI TE DI SPCSAL OF TAI LI NG AND COVERI NG
AND / OR REMOVAL OF SURFACE SO LS OF EXI STI NG
RESI DENTI AL PRCPERTI ES

(A) DURING THE DETAI LED ANALYSI S, A SUB- ALTERNATI VE ( ALLON NG FOR
FUTURE DEVELOPMENT) TO THESE ALTERNATI VES WAS ADDED.



TABLE A-7
ESTI MATED COSTS FOR THE SELECTED REMEDY
| NSTI TUTI ONAL CONTROLS W TH COVERI NG AND / OR REMOVAL OF
SURFACE SO LS OF EXI STI NG RESI DENTI AL PROPERTI ES
(ALLON NG FOR FUTURE DEVELCPNENT)

| TEM COosT
CAPI TAL COSTS:

DELI NEATI ON OF FLOODPLAI N
AND EXTENT OF CONTAM NATI ON $175, 000

PRE- | MPLEMENTATI ON SAVPLI NG CF
TWELVE EXI STI NG AND FI FTEEN FUTURE
RESI DENTI AL PROPERTI ES $199, 000

REMOVAL, SO L COVER NG AND CONFI RVATI ON
SAMPLI NG OF RESI DENTI AL PROPERTI ES $604, 000

ASSI STI NG THE COUNTI ES I N ADCPTI NG LAND
SAMPLI NG OF RESI DENTI AL PROPERTI ES $30, 000

PERFORM NG THE | NI TI AL EDUCATI ON PROGRAM $20, 000

REMEDI ATE PRCPERTI ES UNDER VARI ANCE $447, 000
TOTAL CAPI TAL COSTS $1, 028, 000
OPERATI ON AND MAI NTENANCE COSTS ANNUAL CCOSTS

RE- SAMPLE EXI STI NG RESI DENTI AL PROPERTI ES
IN THE FI FTH YEAR AFTER REMOVAL AND SO L
COVERI NG AT THESE PROPERTI ES ($26, 000)

DI STRI BUTED OVER FI VE YEAR $5, 000
MAI NTENANCE OF THE EDUCATI ONAL PROGRAM $2, 000
ANNUAL MONI TORI NG OF WH TEWDCD CREEK $5, 000

TOTAL ANNUAL 0 & M COSTS
YEAR1 - 5 $12, 000
YEAR 6 - 30 $6, 000

TOTAL COSTS (NET PRESENT VALUE CALCULATED
USI NG DI SCOUNT OF 5 PERCENT AND 30 YEAR O & M PERI CD) $882. 813



APPENDI X A
I NTAKE ASSUMPTI ONS FOR EPA' S ENDANGERMENT ASSESSMVENT

CONSI DERATI ON OF THE DI FFERI NG PHYSI CAL CHARACTERI STI CS AND BEHAVI CR PATTERNS OF CH LDREN AND
ADULTS RESULTS | N SEPARATE | NTAKE RATE ESTI MATES FOR THESE TWD ACE GROUPS. THE ESTABLI SHVENT OF
SEPARATE | NTAKE RATES ALLONS CALCULATI ON OF RI SKS EXPECTED FOR THE SPECI FI C SCENARI OS5 DESCRI BED
IN SECTION V. FOR | NSTANCE, THE ESTI MATI ON CF CHRONI C NON- CARCI NOGENI C RI SKS CAN BE ACHI EVED
FOR BOTH CHI LDREN AND ADULTS USI NG THE | NTAKE RATES SPECI FI C TO EACH SUBPCPULATI ON.

ALTERNATI VELY, CARCI NOGENI C RI SKS, WH CH ARE CALCULATED USI NG THE AVERAGE CONTAM NANT | NTAKE
OVER A 70 YEAR LI FETI ME, CAN BE ESTI MVATED BY CONSI DERI NG THAT AN | NDI VI DUAL LI VI NG ONSI TE COULD
EXPERI ENCE BOTH THE CHI LD AND THE ADULT | NTAKE RATES DURI NG A LI FETI ME

THE DI SCUSSI ON I N THI' S SECTI ON FOCUSES UPON THE S| GNI FI CANT REVI SI ONS TO THE SO L CONTAM NANT

| NTAKE EQUATI ONS WHI CH HAVE BEEN | NCORPORATED I N TH'S REPORT. FOR THE RURAL RESI DENTI AL
SCENARI OS, | T |'S ASSUMED THAT SI TE SO LS ARE AVAI LABLE FOR | NGESTI ON DURI NG Tl MES WHEN THE
GROUND | S NOT FROZEN. THE FACTOR 0. 667 CORRESPONDS TO THE AVERAGE FRACTI ON OF A YEAR | N WH CH
SO LS IN THE NORTHWESTERN US ARE NOT FROZEN. ALSO FOR THE SO L | NGESTI ON PATHVWAYS, IT IS
ASSUVED THAT THE ABSORPTI ON EFFI CI ENCY OF ARSENI C FROM SO LS |'S EQUI VALENT TO | TS ABSORPTI ON
EFFI O ENCY FROM FOODS.  THE SO L | NGESTI ON RATES FOR CH LDREN AND ADULTS ARE 200 MF DAY AND 100
M3 DAY, RESPECTI VELY. | NTAKE PARAMETERS AND EQUATI ONS FOR THE SO L AND GROUNDWATER PATHWAY ARE
PRESENTED HERE | N TABLES 1(A) AND 2(A).
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FRC

FT

FY
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8 ® F

TABLE 1(A) | NTAKE PARAMETERS FOR SO L AND GROUNDWATER PATHWAYS

ABSCORPTI ON FACTOR FOR CONTAM NANT IN SO L (0.50 FOR ARSEN C,
1.0 FOR OTHER | NDI CATOR CONTAM NANTS)

AVERAGE CONCENTRATI ON OF CONTAM NANT | N | RRI GATED CRCPLAND SO L
AVERAGE CONCENTRATI ON OF CONTAM NANT | N SO L AT THE RESI DENCES
AVERAGE CONCENTRATI ON OF CONTAM NANT | N TAI LI NG SO LS

AVERAGE CONCENTRATI ON OF CONTAM NANT | N GROUNDWATER

FRACTI ON OF | NGESTED SO L DERI VED FROM | RRI GATED CROPLAND SO LS (0. 1)

FRACTI ON OF | NGESTED SO L FOR ADULTS DER VED FROM SO LS AT
RESI DENCE ( SAME AS AVERAGE TIME SPENT AT RESI DENCE) (0. 65)

FRACTI ON OF | NGESTED SO L FOR CHI LDREN DERI VED FROM SO LS AT
RESI DENCE ( SAME AS AVERAGE TIME SPENT AT RESI DENCE) (0. 90)

FRACTI ON OF | NGESTED SO L DERI VED FROM TAI LINGS SO L (0.03)

FRACTI ON OF YEAR FOR WHI CH SO LS ARE AVAI LABLE FOR | NGESTI ON (0. 667)
SO L | NGESTI ON RATE FOR ADULTS (100 MZ DAY)

SO L | NGESTI ON RATE FOR CHI LDREN UP TO 6 YEARS (200 MJ DAY)

GROUNDWATER | NGESTI ON RATE (1. 075 |/ DAY)

NUVBER OF VI SITS FOR A RECREATI ONAL VI SI TOR PER LI FETI ME (500)
NUVBER OF DAYS PER 70 YEAR LI FETI ME (25550)

AVERACE BODY WEI GHT FOR ADULTS (70 KQ

AVERACE BODY WEI GHT FOR CHI LDREN UP TO 6 YEARS (17 KGQ



TABLE 2(A)
| NTAKE EQUATI ONS FOR THE SO L AND GROUNDWATER PATHWAYS
REPRESENTATI VE RURAL RESI DENT
AGE GROUP: 6 - 70 YEARS
INTAKE (SOL) = (A* FY * IAWY) * (FT * CT + FRA* CR+ FI * Q)

| NTAKE ( GROUNDWATER) = (I W* COW/WA

ACGE GROUP: 0-6 YEARS
INTAKE (SOL) =A* FY * IC* FRC* CRW

| NTAKE (GROUNDWATER) = (1W* OW/WWC

RECREATI ONAL VI SI TCR

INTAKE (SOL) = (A* NV* [A* CT)/(WA * NIL)

MAXI MUM EXPOSED RURAL RESI DENT
AGE GROUP: 6-70 YEARS

INTAKE (SOL) = (A* FY * IA* FRA CT)/WA

| NTAKE (GROUNDWATER) = (1 W* CWWA

AGE GROUP: 0-6 YEARS

INTAKE (SOL) = (A* FY * 1C* FRC * CT)/WC

| NTAKE ( GROUNDWATER) = (IW* CW/WC



APPENDI X B
HEALTH BASED SO L ACTI ON LEVEL FOR ARSENI C AT THE RESI DENCES

A HEALTH BASED SO L ACTI ON LEVEL MAY BE DER VED FOR ARSEN C I N THE DRI VEWAY AND YARD SO LS AT
THE RESI DENCES OF THE WH TEWOCD CREEK SI TE BY ASSUM NG THAT REMEDI AL ACTI ON EFFORTS Al MED AT
GROUNDWATER AND THE TAI LI NGS AREA ARE I N PLACE. AN ACTI ON LEVEL DERI VED UNDER THESE CONDI TI ONS
WOULD BE BASED UPON AN ACCEPTABLE | NCREMENTAL RI SK THAT | NDI VI DUALS MAY | NCUR BY LI VING AT A

SI TE RESI DENCE FOR A SPECI FI ED NUMVBER YEARS QUT OF A 70 YEAR LI FE-TI ME.

THE USUAL LEVELS OF REGULATORY CONCERN SPAN THE RANGE OF (10-4) TO (10-7) (USEPA 1986).

HOMNEVER, NATURALLY OCCURRI NG ARSENI C CONCENTRATI ONS FOUND I N SO LS AND WATER RESULT IN A RI SK
LEVEL OF (10-4). FURTHERMORE, REGULATI ONS PERTAI NI NG TO ARSENI C RESULT IN (10-3) RISK AS AN
ACCEPTABLE TARGET RISK (E.G A R SK LEVEL OF (10-3) RESULTS FROM THE ARSENIC MCL OF 0.05 MJ'L).
AN ACCEPTABLE RI SK LEVEL OR ARSEN C | NTAKE VI A DRI VEWAY AND YARD SO L | NGESTI ON COULD BE 10- (4)
IF THE RI SK DUE TO TOTAL ARSEN C | NTAKE DOES NOT EXCEED THE 10-(3) LEVEL.

THE FOLLOW NG EQUATI ON, BASED UPON THE REPRESENTATI VE RURAL RESI DENT SO L | NTAKE EQUATI ONS 1
TABLE 2(A) OF TH S REPORT) AND THE REPRESENTATI VE ADULT RURAL RESI DENT EXPOSURE SCENARI O
(SECTION V OF TH' S REPORT), HAS BEEN USED TO CALCULATE AN ACTI ON LEVEL FOR ARSEN C UNDER THE
ASSUMPTI ON THAT (10-4) REPRESENTS AN ACCEPTABLE | NCREMENTAL ARSEN C RI SK | NCURRED BY AN

I NDI VI DUAL LI VI NG ONSI TE:

TR
C=CPF* A* FY {(DA* IA* FRA)/WA + (DC * IC* FRO)/ W}

WHERE:
CPF = CARCI NOGENI C POTENCY FACTCR (1.75 { M3 KG DAY} (1);

DC = EXPOSURE DURATI ON FRACTI ON FCR | NDI VI DUALS UP TO 6 YEARS
ASSUM NG 6 YEARS OF EXPOSURE DURI NG A 70 YEAR LI FETI VE
(0. 0857) ;

DA = EXPOSURE DURATI ON FRACTI ON FOR | NDI VI DUALS FROM 6- 70 YEARS
ASSUM NG 9 TO 30 YEARS OF EXPOSURE DURI NG A 70 YEAR
LI FETI ME (0. 13 OR 0.43);

TR = TARGET RI SK OF (10-4)
AND WHERE THE REST OF THE | NTAKE PARAMETERS ARE G VEN | N APPENDI X A, TABLE 1 OF THI S REPCRT.

TWO VALUES HAVE BEEN CHOSEN FOR DA EXPCSURE DURATI ON FRACTI ON FOR ADULTS, BASED UPON THE

ESTI MATED VARI ATI ON I N VALUES OF DA ACROSS THE NATI ON ( SCHAUM 1989). TH S RESULTS IN A RANCGE COF
TARGET CONCENTRATIONS. | T SHOULD BE NOTED THAT THE | NHERENT VAR ABI LI TY OF THE OTHER PARAMETERS
IN TH S EQUATI ONS CAN ALSO ADD TO THE RANGE CF VAR ABI LI TY THAT WOULD BE EXPECTED | N THE
CALCULATI ON OF ARSENI C ACTI ON LEVELS AT THE SI TE.

SUBSTI TUTI NG THE | NPUT PARAMETERS AND SCLVI NG THE EQUATI ON FOR BOTH VALUES OF DA G VES A RANGE
OF 82 TO 104 PPM AS AN ACTI ON LEVEL FOR ARSEN C.



APPENDI X C

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS FCOR
VWH TEWOOD CREEK SUPERFUND SI TE

FEDERAL AND STATE REQUI REMENTS, WH CH ARE ElI THER APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE
VWH TEWOCD CREEK SUPERFUND SI TE AND TO REMEDI AL ACTI ONS RECOMMENDED AT TH'S SI TE I N THE RECORD COF
DECI SI ON, ARE LI STED BELON THESE REQUI REMENTS ARE ALSO DI SCUSSED I N RELATI ONSH P TO SI TE

CONDI TI ONS ANTI CI PATED FOLLOW NG REMEDI AL ACTI VI TI ES.

STANDARD, REQUI REMENT
CRI TERI A OR GUI DELI NE ARAR?
CHEM CAL SPECI FI G- FEDERAL

NATI ONAL PRI MARY DRI NKI NG WATER

STANDARDS, 40 CFR PART 141,

ESTABLI SHES MAXI MUM CONTAM NANT YES
LEVELS FOR COMWUNI TY WATER SUPPLY

SYSTEMS.

COMVENT

ALTHOUGH THESE STANDARDS ARE NOT APPL| CABLE BECAUSE THEY APPLY TO COMMUNI TY WATER SUPPLY
SYSTEMS, THEY ARE DEEMED TO RELEVANT AND APPRCPRI ATE TO THE DOANGRADI ENT ALLUVI AL GROUNDVWATERS
OF WH TEWODCD CREEK. | F THESE WATERS ARE EVER USED FOR WATER SUPPLY, |T I'S UNLIKELY THAT THEY
WOULD BE TREATED BEFORE USE. THESE ARARS WOULD NOT BE MET FOR GROUNDWATER FOLLOW NG

| MPLEMENTATI ON OF THE SELECTED REMEDY. A WAI VER | S NECESSARY BECAUSE OF THE POTENTI AL FOR

I NCREASE | N RI SK TO PUBLI C HEALTH AND BECAUSE OF THE TECHNI CAL | MPRACTI CALI TY OF MEETING TH' S
ARAR (SEE SECTION VI 1).

WATER QUALITY CRITERI A, 40

CFR PART 131: ESTABLI SHES

CRI TERI A FOR THE PROTECTI ON

OF AQUATI C LI FE AND THE

PROTECTI ON CF HUVAN HEALTH

THROUGH THE CONSUMPTI ON CF FI SH

AND WATER. YES

COMMENTS

THESE CRI TERI A ARE NOT APPLI CABLE TO SURFACE WATER BECAUSE THEY ARE NOT ENFORCEABLE STANDARDS.
HOWEVER, THEY MAN BE RELEVANT AND APPROPRI ATE UNDER CERCLA SECTION 121 (D) (2) (A). THE

CRI TER A FOR THE PROTECTI ON OF HUMAN HEALTH FROM THE CONSUMPTI ON OF FI SH | S RELEVANT AND
APPROPRI ATE AS WH TEWOOD CREEK |'S DESI GNATED FOR USE AS A FI SHERY | N THE SOUTH DAKOTA WATER
QUALI TY STANDARDS. THE CRI TERIA FOR THE PROTECTI ON OF AQUATI C LI FE ARE RELEVANT AND APPRCPRI ATE
EXCEPT FOR THE CRI TERI A | NCLUDED | N SOUTH DAKOTA WATER QUALI TY STANDARDS. THESE ARARS WOULD NOT
BE MET AS THE WATER ENTER NG THE S| TE DOES NOT MEET THESE CRI TERI A.

NATI ONAL PRI MARY AND SECONDARY

AMBI ENT Al R QUALI TY STANDARDS. 40,

CFR PART 50: ESTABLI SHES STANDARDS

FOR AMBI ENT Al R QUALI TY TO PROTECT YES

COMMVENTS

THESE STANDARDS ARE APPLI CABLE. THERE | S NO KNOW EXCEEDANCE OF THESE STANDARDS AT TH' S TI ME.
THESE STANDARDS MAY NOT BE ATTAI NED DURI NG BRI EF TI MES WH LE THE SELECTED REMEDY | S BEI NG

| MPLEMENTED. MEASURES CAN BE TAKEN TO PROTECT HUMAN HEALTH AND THE ENVI RONVENT DURI NG THI S
PROCESS.



APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENT FOR
VWH TEWOOD CREEK SUPERFUND SI TE

STANDARD, REQUI REMENT
CRI TERI A OR GUI DELI NE ARAR?

CHEM CAL SPEC FI G- STATE

GROUNDWATER QUALI TY STANDARDS,

ARSD 74:03: 15: ESTABLI SHES

MAXI MUM CONCENTRATI ON LIM TS

FOR GROUNDWATERS. YES

COMVENT
THESE STANDARDS ARE APPLI CABLE

SURFACE WATER QUALI TY STANDARDS,

ARSD 74: 03: 02: ESTABLI SHES WATER

QUALI TY STANDARDS FOR WH TEWOOD

CREEK. YES

COMVENT
THESE STANDARDS ARE APPLI CABLE

AMBI ENT Al R QUALI TY STANDARDS,

ARSD 74:26: 02: 04 AND ARSD

74: 26: 02: 35. ESTABLI SHES

AMBI ENT Al R QUALI TY STANDARDS

FOR PARTI CULATE MATTER YES

COMVENT
THESE STANDARDS ARE APPLI CABLE

DRI NKI NG WATER STANDARD
ARSD 74: 04: 05: ESTABLI SHES
MCLS FOR PUBLI C WATER SYSTEM YES

COMVENT

THESE STANDARDS ARE AS STRI NGENT AS NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS. THEY ARE
RELEVANT AND APPROPRI ATE TO GROUND WATER FOR REASONS DI SCUSSED UNDER NATI ONAL DRI NKI NG WATER
STANDARDS.

LOCATI ON SPECI FI C- FEDERAL

ARCHAEOLOG CAL AND HI STORI C
PRESERVATI ON ACT, 40 CFR

SECTI ON 6.301(C):  ESTABLI SHES

PROCEDURE TO PROVI DE FOR

PRESERVATI ON OF H STCRI CAL AND

ARCHAEQLOG CAL DATA WAl CH M GHT

BE DESTROYED THROUGH ALTERATI ON

OF TERRAI N. YES

COMVENT
TH' S REQUI REMENT M GHT BE APPLI CABLE TO THOSE REMEDI AL ACTI ONS (SUCH AS THE REMOVAL OF TAI LI NGS

FROM THE TAI LI NGS DEPCSI T AREAS) WHI CH WOULD | NVOLVE THE ALTERATI ON OF TERRAIN. DETERM NATI ONS
OF I TS APPLICABILITY WLL BE MADE I N THE DESI GN OF REMEDI AL ACTI ONS.



NATI ONAL HI STORI C PRESERVATI ON
ACT, 40 CFR SECTI ON 6. 301( B)

REQUI RES OONSI DERATI ON CF THE

EFFECT ON ANY DI STRICT, SITE

BULDING STRUCTURE OR OBJECT

THAT 1'S I NCLUDED I N OR ELI G BLE

FOR | NCLUSI ON | N THE NATI ONAL REG STER

OF H STORI C PLACES. YES

COMVENT

SAME AS ABOVE

H STORI C SI TES, BU LDI NGS AND
ANTI QUI TI ES ACT, 40 CFR

SECTI ON 6. 301(A): REQU RES

CONSI DERATI ON OF THE EXI STENCE

AND LOCATI ON OF LANDMARKS ON THE

NATI ONAL REG STRY OF NATURAL

LANDMVARKS TO AVO D UNDES! RABLE

| MPACTS ON SUCH LANDVARKS. YES

COMVENT

SAME AS ABOVE



